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Two sizes of Bodine series wound motor parts shown. Maxi- 
mum output for a given physical size depends on the speed, 
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MOTOR PARTS 


The basic electrical components of many portable power 
tools and appliances are dependable Bodine fractional horse- 
power series wound motor parts. 

PARTS. Bodine can supply field coil and core assemblies, 
armatures, brushes, brush holders, and fans. 

SIZES. Diameter sizes up to, and including, 3-11/16 
inches. Wound to order for all fractional horsepower ratings. 

CONSTRUCTION. Laminations punched from non- 
aging silicon steel of high permeability @ Insulating mate- 
rial of high dielectric strength @ Magnet wire insulated 


with vinyl acetal @ Coils thoroughly oven-dried @ Arma- 
tures and rotors statically and dynamically balanced @ Long 
brush and commutator life @ Shafts and armature cores 
ground to close tolerances. 

QUALITY. Nearly ahalf-century’s experience in design- 
ing fractional horsepower motors has given Bodine the know- 
how to provide you with the parts best suited to your par- 
ticular application. Write, today, for complete information. 
Bodine Electric Company, 2256 West Ohio Street, Chicago 
12, Illinois. 
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Industrial Horizon 
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Psychological depression grows stronger despite all-time high consumer 
savings and still untapped reservoir of unsatisfied consumer demands. 


Designing Safety into a Dry Cleaning Machine 
R. M. Loeb describes problems solved in designing electrical controls 
to assure safe operation in the presence of a combustible solvent. 
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Ethoxylines—New Triple-function Resins 


E. Preiswerk and C. Meyerhans present properties and describe appli- 
cations for a new group of resins for bonding, potting and coating. 


Adjustable-Speed Drives—Three Control Systems 


W. L. O. Graves and E. H. Dinger compare the self-saturating mag- 
netic amplifier with electronic rectifier and multiple-field generator. 


eee eee eeeee 


Today’s Product Designs 


This month’s selection of readers’ new products typifying significant 
developments in performance, appearance and application. 


Cold Cathode Glow Discharge Tubes ........................ 


W. A. Depp and W. H. T. Holden discuss advantages and limitations 
of these tubes as control circuit elements and suggest applications. 


Magnesium Castings for Cost Reduction 


Factors responsible for cost savings as well as weight reduction in 
portable tools, appliances and business machines—a staff report. 
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Standards for Universal Motor Parts ........................ 
Revised NEMA Standards include dimensional data for six sizes. 


Wire Stripping Practice on Coil Leads ...................... 


New equipment and techniques developed for wire with synthetic enamel. 


Design Trends and Tramsagit. . «6:65 i650 aa en 


Short articles presenting new developments, ideas and information on: 


d-c timing motor, magnet coil impregnation, contamination in sealed 
relays, container design, impact resistant styrene and 12 other subjects. 
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BACKBONE 
instead of 
BACKLOGS! 


| emma FACES the choice of 
psychologically talking itself into 
a depression, or of aggressively tak- 
ing advantage of the huge reservoir 
of potential buying power inherent 
in the all-time high savings of the 
consumer and of the many still un- 
satisfied wants. This may be an over- 
simplification of the current situa- 
tion; but you often need oversimplifi- 
cation to face the hard facts. 

For several weeks now industry 
has been working itself into a pro- 
gressive state of jitters. Production 
has been curtailed; workers laid off: 
advertising promotion slashed; and 
—what’s even more shortsighted— 
product development projects blindly 
scrapped or curtailed. With the econ- 
omy of the country clearly indicating 
the need for mass production of well- 
designed, moderately priced goods, 
the best formula for good business is 
to vigorously push new product de- 
velopment to meet consumer wants. 
To take refuge in production cuts 
with its concomitant of unemploy- 
ment is to initiate the vicious cycle 
that will eventually dissipate con- 
sumer savings and any hope of stop- 
ping the current recession cold in its 
tracks. American economy, nurtured 
in rugged initiative, has got learn all 
over again that it can do without in- 
flated backlogs. “Backbone instead of 
backlogs” should be the slogan for 
today. 


True enough, the statistical 
picture is rather ragged, with factory 
sales down on most items (see 
“Monthly Scoreboard”). But it is 
significant that the drop in consumer 
purchasing volume is only party due 
to a drop in consumer income. Take 
the arithmetic of consumer income 
and spending for the first three 





New 1949 Frigidaire store-type air conditioner 
coming off assembly line at General Motors’ Day- 
ton, Ohio, plant. 
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months of the year. The Department 
of Commerce estimates that consumer 
spending is down by $4,000,000,000 
on an annual basis, yet consumer in- 
come after taxes is down by only 
$1,000,000,000 and the difference is 
accounted for by an estimated $3,- 
000,000,000 increase in the annual 
savings rate. 

The figures may be off somewhat 
if they were revised in terms of 
the increased unemployment during 
April, May and June, but substan- 
tially the facts remain unchanged: 
We have today an unprecedented 
accumulation of personal savings— 
$21,200,000,000 to be exact; we have 
an unsatisfied demand for automo- 
biles, housing, television sets, and 
lower-cost household appliances; we 
are healthily free of debts; compared 
with 1920 or 1929 we are not specu- 
latively tangled up in stocks or com- 
modities; our banks are sound. The 
conclusion seems to be unanswerable 
that the consumer is willing and able 
to buy whenever he thinks the price 


MONTHLY SCOREBOARD 


TREND IN FACTORY SALES OF 
SELECTED ELECTRICALLY OPERATED PRODUCTS 
SALES SALES 
APRIL 1949 | APRIL 1949 
COMPARED | COMPARED 


PRODUCT CLASSIFICATION TO MAR. 1949] TO APR. 1948 


MACHINE TOOLS 
MECHANICAL STOKERS® 
Ol BURNERS * 
WARM AIR FURNACES * 
RANGES, OVER 21/. KW 
( 
HEATERS 
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RATORS 
CLOTHES WASHERS (STANDARD) 


FARM AND HOME FREEZERS { 
77 SUGHTLY UP Na SLIGHTLY DOWN 


Note: Compiled from available industry and government sources by 
the Market Research Department of ELECTRICAL MANUFACTURING 


@ Comparison is for Mar. 1949 as against Feb. 1949 and 
Mar. 1949 as against Mar. 1948 
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and the performance value are right, 


Consumers are not paying fan 

prices for deluxe refrigerators, byt 
they are buying television sets, 
What’s more, television is now a 
mass-market product. Based on a sur. 
vey by Sylvania Electric Products, jt 
is reported that 58 per cent of TV sets 
now in use are owned by families 
earning less than $5000 annually; 
and that the rate of purchase by this 
income group is increasing more rap- 
idly than in that of families earning 
over $5000. The increasing market 
influence of middle- and lower. 
income families is seen as the most 
potent factor in current television 
business. Matching this trend is a 
natural movement toward lower-cost 
sets. During the first two months of 
this year almost 50 per cent of all 
sets sold were priced under $335. 


Continued high level of new 
car sales is another healthy sign. 
Automotive trade sources report that 
for the week of June 13 automobile 
plants reached an estimated output 
of 138,197 vehicles—highest weekly 
total in 20 years. Contrary to earlier 
expectations, May and June have 
shown an improvement and there are 
indications of continued good activity 
through July and August. 

In ultimate analysis, consumer 
buying at the retail level determines 
the degree and prosperity of all in- 
dustrial activities. It is interesting to 
note that physical volume of consum- 
er sales in department stores has held 
up pretty well for the first quarter of 
this year and was approximately the 
same as in 1948; even on a dollar 
volume basis, the sales are only down 
by about 3 per cent as compared with 
last year, and this is probably owing 
to lower unit prices. Particularly sig- 
nificant is the fact that wherever 
prices are reduced, the consumer re- 
acts with excellent buying. 


Statistics can be multiplied 
beyond the availability of this space 
to underscore how strong and resil- 
ient are the various supports to our 
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-G.S. Small Gearing Transmits the Power 


in Chicago Electric’s “Handyhot"” Washer 


HE soft, smooth purr of G.S. precision gearing is 

characteristic of the “HANDYHOT” Washer and 
other fine appliances by Chicago Electric. Extremely 
particular about the components they buy, this qual- 
ity manufacturer knows they can depend upon G.S. 
for uniform accuracy together with the economy 
that only bighly efficient mass production can give. 
Long experience in the quantity production of Frac- 


SEND FOR 








Spurs + Spirals + Helicals - Bevels + Internals - Worm Gearing - Racks - Thread Grinding 
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our 4 page catalog bulletin illustrating and describing many dif- 
ferent types and applications of G.S. Small Gearing. It may offer 
valuable suggestions and ideas you can use. Write today. 


2635 WEST MEDILL AVENUE - 


tional Horsepower Gearing exclusively has given 
G.S. craftsmen the knowledge and facilities required 
to make BETTER gears at reasonable cost. Learn 
why G.S. has become the “World’s Largest Exclu- 
sive Manufacturer of Fractional Horsepower 
Gears”. Let a G.S. engineer give you ideas, sugges- 
tions and cost estimates. There’s no obligation. 
Write or phone today! 
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CHICAGO 47, ILLINOIS 
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economy. We see these on practically 
every side—increased population re- 
quirements; new homes; individual 
and corporate liquid assets; personal 
savings; large farm income; a wider 
and more equitable spread of in- 
comes; private capital outlays for in- 
dustrial plant expansion and capital 
goods; plenty of credit reserves. 
Other cushioning factors, lacking in 
1920 and 1929, are various govern- 
ment-sponsored projects such as pub- 
lic works; the Economic Coopera- 
tion Administration; farm support 
price; commodity stockpiling; and of 
course, the stepped-up defense pro- 
gram. Unemployment insurance pay- 
ments, social security benefits, and 
veterans’ premium or benefit pay- 
ments add up to another set of safe- 
guards to our purchasing power. 


Negative factors of course are 
present. At the moment, as already 
stated, they seem to be largely psy- 
chological. Yet they may suddenly 
snowball into panic proportions. But 
this seems unlikely. As Dr. Vergil D. 
Reed, associate director of research, 
J. Walter Thompson Company, speak- 
ing before the midannual convention 
of the Cooking and Heating Appli- 
ance Manufacturers pointed out, “this 
is the most talked of, most fore- 
warned, longest expected and most 
guardedly approached economic ad- 
justment in history. This in itself is 
most encouraging, for great depres- 
sions start with, unexpected and sud- 
den panic. A. gradual process of re- 
adjustment “holds no basis for fear, 
but for confidence and hope instead. 
It should neither be severe nor long.” 
Weighing the postive against the 
negative factors, Dr. Reed urged his 
listeners to “stop looking so assidu- 
ously for hidden minor dangers and 
be guided by obvious strengths.” In- 
stead of 1949 “being a year of floun- 
dering indecision,” he went on to say, 
“it must be a year of decision.” 


Some leading manufacturers 
of electrical products are already 


making 1949 a year of decision. They 
are boldly and with engineering 
awareness coming into the consumer 
market with realistically designed 
products. Postwar luxury models are 
being redesigned and stripped of un- 
necessary gadgets. The previously 
neglected huge urban market for 
apartment-size refrigerators, compact 
vacuum cleaners and other specially 
designed appliances is being actively 


explored. One company (Landers. 


Frary & Clark) has developed a low- 
cost vacuum cleaner specifically to 
meet “the rapid change in economic 
conditions.” The design for example 
replaces the die-cast chromium-plated 
deluxe handle and switch arrange- 
ment with a leather handle and stand- 
ard pushbutton-type switch; die-cast 
chromium-plated skids are replaced 
by a sturdy steel rod construction; 
and other elements are simplified. 
The entire accent is on appearance, 
performance, ruggedness and func- 
tional construction, plus price. 

Another current example is the new 
Bendix washer, also designed for 
compactness, low price and on top 
of that incorporating some brand-new 
and novel engineering idas. Backing 
this new design is a full-scale aggres- 
sive advertising promotion program 
and full production plans. 


Yet redesigns or new designs 
are not necessarily the invariable 
answer to today’s economic situation. 
Not all appliances or other electrically 
operated products on the market to- 
day are overpriced. Hotpoint, Inc. 
has taken the position that much of 
the consumer reluctance to buying is 
based on lack of sufficient apprecia- 
tion of the real worth of many prod- 
ucts on today’s market as compared 
with prewar costs and values. The 
company has therefore launched a 
campaign of institutional advertising 
in 108 key cities telling consumers 
“The Truth About Electric Appliance 
Prices.” For example, the advertise- 
ments will tell the public that despite 
an increase of some 70 per cent in 
the cost of living since 1939, the in- 
crease in the cost of the new postwar 
electric ranges, refrigerators, washing 
machines, water heaters and dish- 
washers has, on the average been only 
somewhat slightly more than 35 per 
cent. The campaign will be keyed in 
with trade paper advertising. 


Market sensitivity to “quality, 
design and price considerations” is 
stressed in a Federal Reserve Board 
statement that accompanies a recent 
survey report prepared for the board 
hy the Institute of Social Research of 
the University of Michigan. This in- 
dicates that during the first three 
months of this year consumers were 
planning to buy a record number of 
new automobiles and new houses, 
plus electric appliances in quantities 
not much below what the consumers 
planned to buy in 1948. Whether this 








sentiment has shifted during April, 
May and June is the unknown quan. 
tity but the institute feels that 
sumer attitudes to potential buyi ; 
have not changed appreciably, 










Industrial purchasing age 
from their hard-boiled point of yj 
see general business “still on 
down side of the present cycle whi 
started in November.” They are off 
the opinion (National Association of 
Purchasing Agents’ monthly business. 
survey for May) that we are probably. 
half-way through this cycle. Business: 
in May was slightly off from April” 
when indications pointed to a leveling 
off and seasonable improvement. 

Production was down with only 9 : 
per cent of those reporting showing @ 
an increase as against 19 per cent in & 
April. But previously adjusted pro. : 
duction schedules were maintained ¥ 
by 54 per cent. Increased order book. © 
ings were reported by 16 per cent in 
May as against 23 per cent in April; 
47 per cent, on the other hand, held 
even with the preceding month—the 
largest number so reporting since No. 
vember. The net downtrend is seen @ 
continuing through July owing to va 
cation periods and possible labor dis. 
turbances. If the latter do not mate- 
rialize, this trend may be halted or @ 
retarded. August and September are” 
seen as leveling off months; and the # 
last quarter of the year may show a 
gradual improvement. 













































Inventories are being curtailed 
relentlessly. Purchasing agents are 
“neither optimistic nor pessimistic 
but are carefully evaluating price, 
supply, and demand factors for each 
commodity.” Significant in the report 
is the statement that inventories are 
being consumed at a much faster rate 
than they are being replaced. Al- 
though the NAPA report does not 
say so, an independent conclusion 
might be that a situation like this 
might well bring about higher mate- 
rial prices should a sudden demand 
set in. Buying policy commitments 
are on the shortest range since the 
end of the war—62 per cent reporting 
on the “hand-to-mouth to 30-day” 
category; 37 per cent on a 60- to 90- 
day basis. Among the handful of 
items reported in short supply are 
asbestos and cadmium. 

Although appliance factory sales 
were down, the levels were generally 
still higher than prewar. Here’s a 
round-up of some current reports. 

Standard-size household wash- 
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Tre new HiperCore Transformers manu- 
factured by Moloney Electric Company, St. 
Louis, are lighter and smaller than their 
predecessors, and yet have improved per- 
formance characteristics. They provide bet- 
ter voltage regulation and permit greater 
short-time overloads. 


Cores are wound of high permeability, ori- 
ented silicon steel having 30% to 50% 
greater flux carrying capacity than hot rolled 
core steel, making it possible to decrease the 
amount of steel, copper and other materials, 
and at the same time improve operating 
characteristics. 


Natvar 400 Extruded Vinyl Tubing is used 
to insulate and protect leads because it 
retains its original properties when sub- 
jected to both heat and oil. It is approved 
for continuous operating temperatures of 
105° C, and immersion in oil has no adverse 
effect on its flexibility, dielectric, or mechan- 
ical strength. 


Natvar 400 and other Natvar flexible elec- 
trical insulating materials are available for 
immediate delivery, either from your whole- 
salers’ stocks, or direct from our own. 
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Natvar Products 


Varnished cable tape 

Varnished canvas 

Varnished duck 

Varnished silk 

Varnished special rayon 
Varnished Fiberglas cloth 
Silicone coated Fiberglas 
Varnished papers 

Slot insulation 

Varnished tubings and sleevings 
Varnished identification markers 
Lacquered tubings and sleevings 
Extruded viny! tubing and tape 
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Ask for Catalog No. 21 


NAL VARNISHED PRODUCTS 


CABLE ADDRESS, 
NATVAR: RAHWAY, N. J. 


* WOODBRIDGE, NEW JERSEY 





Varnished cambric—straight cut and bias 


Extruded vinyl! identification markers 








ers totaled 194,900 units in April, 
down by 23.3 per cent from 254,300 
in March and by 51.5 per cent from 
the 402,257 sold in April 1948. For 
the first four months of this year. 
however, the monthly average was 
more than 25 per cent higher than for 
the highest prewar year, 1941. Fac- 
tory sales of ironers in April dipped 
to 17,800 units, 24.2 per cent below 
the 23,500 sold in March and off by 
62.3 per cent from 47,319 in April 
last year. (Source for washer and 
ironer figures is the American Wash- 
er and Ironer Manufacturers’ Asso- 
ciation. This association, by the way, 
is meeting the current slump head-on 
by an industry-wide cooperative pro- 
motion campaign, said to be the most 
ambitious on record.) 


Story for household vacuum 
cleaners is about the same. April 
sales, 252,656 units, are down by 18.4 
per cent compared with 309,897 in 
March and by 17.6 per cent com- 
pared with 306,588 sold a year ago. 
But a look backwards to the best pre- 
war year, 1941, shows that for the 
first four months of 1949 sales total- 
ing 1,032,896 units were 61.8 per cent 
of the total 1941 sales which aggre- 
gated 1,670,129 units. (Vacuum 
Cleaner Manufacturers’ Association. ) 

In electric household refrigera- 
tors April sales as reported by 
NEMA participating member com- 
panies totaled 335,092 units com- 
pared with 382,861 in March and 
348,461 a year ago. Electric ranges 
(over 2144 kw) continued to decline, 
with 60,739 units shipped in April as 
against 88,934 in March and 106,289 
in April 1948. 


NEMA’s major appliances in- 
dex for April (this excludes refrig- 
erators) adjusted for seasonal va- 
riation stood at 164, off by 50 
points from 214 in March. (Average 
1936=100.) The best prewar April 
index was 150.1 in 1941. Index for 
March 1941 was 139.7, also the top 
prewar March. 

Television receivers dipped some- 
what in April—166,536 sets against 
182,361 in March—but the weekly 
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average output was higher, 41,634 
against 36,472 in March, which was 
a five-week month. A new low, how- 
ever, was reached for overall radio 
and TV set output. Only 673,005 sets 
left the production line, compared 
with 861,147 in the previous month. 
Of the April total, aside from the TV 
sets already noted, 468,906 AM sets 
and 37,563 FM-AM units were made. 

Orders for resistance welders stood 
at an index figure of 223 in April ac- 
cording to the Resistance Welder 
Manufacturers Association. March in- 
dex was 231 and February 294. Ship- 
ments index was reported as 266, as 
against 295 for March and 259 in 
February. Foreign orders received by 
RWMA member companies showed 
up particularly well, with April or- 
ders double March. 


Nonferrous metals are still in 
the dumps. Previous hopes that buy- 
ers would be drawn out when copper 
hit 18¢ per lb have faded fast after a 
brief flurry of interest. At this writing 
further cuts have pushed the price 
down to 16¢. Some quarters feel that 
at this level the bottom has been 
reached, but in the face of stubborn 
buying resistance it would be rash to 
make any predictions. 

Deliveries of refined metal to cus- 
tomers reached a new low in May— 
32,566 tons, said to be the lowest May 
figure in 11 years. April deliveries 
were 76,134 tons (corrected). Pri- 
mary output declined to 70,946 tons 
against 75,703 (corrected) in April. 
Slump in copper business has started 
off attempts to re-impose the 2¢-per- 
lb import tax on foreign copper, now 
suspended under congressional action 
last March. It was originally sus- 
pended for a two-year period in 1947 
in order to encourage imports during 
a period of extremely heavy domestic 
demand and inadequate supplies. 

Yet the possibility of a renewed 
shortage in copper cannot be com- 
pletely ignored, according to some 
consumers that oppose any attempt to 
re-impose the duty. Current stocks, it 
is pointed out, are not much larger 
than they were at the close of 1948 
when supplies were still considered 





tight. The swift drop in prices from 
231% to 16¢ per lb was not caused 
by imports, they say, but by what 
amounts to a virtual buyer’s strike 
Moreover mine production is being 
steadily curtailed. 


Lead and zine prices too haye 
been slashed. At this writing lead jg 
down to 9¢ and zinc to 12¢ per hh, 
Buying is still extremely light, al. 
though storage battery makers are re. 
ported as coming into the market 
finally for lead to make some long. 
delayed inventory replacements, Fy. 
ture movement of both metals hinges 
a good deal on the extent of govern. 
ment stockpiling orders. Chances for 
zinc, however, are not too bright as 
stockpiles are believed to be the larg. 
est of the three nonferrous metals, 


Steel operations are _ slipping 
from week to week. For the week of 
June 20 estimated production rate 
was 84.4 per cent representing the 
tenth successive wekly decline. 


Miscellany— 

Platinum prices have been reduced 
owing to decline of business from in- 
dustrial as well as jewelry buyers. ... 
Gearing sales showed a reversal of 
the general April trend. . . . AGMA 
index for gearing sales reached 339.0, 
an increase of 13.34 per cent com- 
pared with March. . . . Lower electric 
motor prices are now pretty prevalent 
with most of the big companies fall- 
ing in line. 

Coin - operated machine manufac- 
turers see new market for automatic 
vending of women’s accessories such 
as gloves, handkerchiefs and cosmet- 
ics. . . . A market is also seen for 
these machines for dispensing hot 
coffee and other hot drinks. . . . And 
moving to another extreme in product 
possibilities the manufacture of radia- 
tion detection and measurements in- 
struments is seen as a great oppor- 
tunity by Paul C. Aebersold, chief, 
isotopes division, U. S. Atomic En- 
ergy Commission. . . . Writing in a 
recent issue of Chemical and Engi- 
neering News, he notes that this busi- 
ness has grown from $10,000 a year 
prewar to $10 million at present. 


Among the feature articles scheduled to 


appear in coming issues @ Properties of Conductive Rubber for electrical uses @ Test 


Data on Shock Resistance of thermosetting plastics @ Some new developments in Electric 


Motor design @ Survey of electrical Count Control systems. 
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200,000 Reddi-wip parts a day 


made on a 20-second 


molding cycle with 


Reddi-wip whipped cream dispenser with plastic valve 
stem and cap molded of Koppers Polystyrene 7. The valve 
stem is molded with a very small gate—almost a pin point. 













Valve assembly made by The Robin- 
son Company for Reddi-wip, Inc., 
St. Louis. Plastic parts molded by 
Detroit Plastic Engineering. 





@ Women get a “bang” out of using this clever whipped cream dis- 
penser. All they do is shake it up, press the plastic valve and out 
comes the whipped cream. There is no tiresome whipping . . . no 
dishes to wash... and no waste of whipped cream. What’s left can be 
used some other day. 

Sales of Reddi-wip cream have been tremendous. Six million of 
these cap assemblies have already been made. More are being pro- 
duced by Detroit Plastic Engineering at a rate of 200,000 per day. 
The 20-second molding cycle obtained with Koppers Polystyrene 7 
makes this high production possible. The molder is well pleased 
with this fast-flowing, fast-setting material and he gets a high per- 
centage of perfect parts. 

Other factors leading to the selection of Koppers Polystyrene were 
its freedom from taste and odor, unlimited choice of color and low 
cost. What’s more, this same valve assembly can also be used for 
such things as ketchup, mustard, and other items. 

If you want to speed up production, cut costs and make a better 
product, use Koppers Perfected Plastics. 


a 
cI 


KOPPERS COMPANY, INC. 


Chemical Division Pittsburgh 19, Pa. 
Regional offices in New York, Boston, Chicago and San Francisco 
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IT’S NEWS in the Electrical World, and it’s 


BRAND-NEW PROOF 
OF THE VERSATILITY oF 
ADLAKE RELAYS 


The new steam generator control shown 
here was built to the specifications of the 
Superheater Company, Inc. It posed spe- 
cial problems of timing, load and control, 
since it was originally designed for use on 
Diesel Locomotives. Adlake Relay engi- 
neers provided a first-class solution to these 
problems, as well as brand-new proof that 
Adlake Mercury Plunger-Type Relays are 
truly versatile! 


If you have a problem involving relays, 
the same Adlake engineering skill is at your 
disposal! As in this case, where standard 
Adlake Relays were modified to meet re- 
quirements of the installation, we will cus- 
tom-build the relay you need if you don’t 
find it, ready-made, in our relay catalog. 


Take advantage of this offer! And re- 
member the advantages that all Adlake 
Relays already provide, for any relay job: 


@ HERMETICALLY SEALED: Dust, dirt, mois- 
ture, oxidation and temperature changes 
can’t interfere with operation. 


@ MERCURY-TO-MERCURY CONTACT pre- 
vents burning, pitting and sticking. 


@ SILENT AND CHATTERLESS —- NO MAIN- 
TENANCE REQUIRED 


@ ABSOLUTELY SAFE - ARMORED 
AGAINST IMPACT AND VIBRATION 


WRITE TODAY for free, illustrated 
Adlake Relay folder. No obligation, of 
course. Address: 1108 No. Michigan, Elk- 
hart, Indiana. 


These are some uses of the new control: 


Diesel 
locomotives 


’ 


Established 1857 «+ 





ELKHART, INDIANA 


e NewYork « Chicago 


Manufacturers of Adlake Hermetically Sealed Mercury Relays for Timing, Load and Control Circuits 
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Cleaning plants 


ACTURING 
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Adlake Engineers 

AU eC ALL 

The Superheater Co., Inc., 

Division of Combustion Engineering- 
Te Coan UP LTC 
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with OHIO 


STOCK 


MOTORIZED 
REDUCERS 





YOUR PRODUCTION 


You can cut costs on both production and main- 
tenance by standardizing on Ohio Stock Motorized 
Reducers. Right now, when costs have to come 
down, these ready-to-deliver units are a big help in 
eliminating production delays and extra costs always 
involved in “special order’? buying. You can cut 
overhead costs too by using Ohio Stock Motorized 
Reducers for the operation and maintenance of your 
plant equipment. They are readily available, banish- 
ing delays and reducing costly down-time to a 
minimum. 

Ohio Stock Motorized Reducers are available from 
stock in 44 and 4 H.P. capacities, AC, 60 cycle, 
115 and 230 volt, single phase, capacitor types and 
220/440 volt, three phase type. Stock ratios range 
from 5:1 to 72:1. Torque, 43 in. Ibs. to 472 in. Ibs. 


Get in touch with our nearest distributor for further 
details and prices. 


ESTABLISHED 1915 


THE OHIO GEAR COMPANY 


1358 EAST 179th STREET e CLEVELAND 10, OHIO 





SAVE MONEY TWO WAYS 


DISTRIBUTORS AND 


*Akron, Ohio 
Hardware & Supply Co. 
*Baltimore, Md. 
L. A. Benson Co., Inc. 
Buffalo, N. Y. 
F. E. Allen 
*Buffalo, N. Y. 
S. H. Pooley Belting Co. 
Chicago 7, Illinois 
Schrade-Batterson Co. 
Dayton, Ohio 
E. C. Hawk 
Detroit 26, Mich. 
George P. Coulter 
*Detroit 6, Michigan 
Eynon-Dakin Co. 
*Erie, Pa. 
Crossley Co. 
*Findlay, Ohio 


Bearing & Transmission Co. 


*Grand Rapids, Mich. 
F. Ranniville Co. 


*Hagerstown, Md. 


Hagerstown Equipment Co. 


Indianapolis, Indiana 
A. R. Young 
*Los Angeles, Calif. 
J. W. Minder Chain & 
Gear Co. 
Louisville 2, Ky. 
Alfred Halliday 
*Memphis 2, Tenn. 
Memphis Bearing & 
Supply Co. 
*Miami 9, Fla. 
General Equipment & 
Supply, Inc. 


Milwaukee, Wisconsin 
R. W. Ballentine 
*Minneapolis, Minn. 
Industrial Supply Co. 











YOUR MAINTENANCE 


REPRESENTATIVES 


*Muskegon, Mich. 
Lake Shore Machinery & 
Supply Co. 
*New Orleans 12, La. 
R. J. Tricon Co. 
*New Orleans 9, La. 
Woodward Wight & Co. 
*New York 12, N. Y. 
Atlantic Gear Works 
*New York 13, N. Y. 
Patron Transmission Co., Inc. 
*North Kansas City, Mo. 
Sesco Engineering & Supply 
Corp. 
Pawtucket, Rhode Island 
George G. Pragst 
*Philadelphia 6, Pa. 
Robert L. Latimer Co. 
*Philadelphia 6, Pa. 
Rothman Belting & 
Equipment Co. 
*Pittsburgh, Pa. 
Standard Machinists 
Supply Co. 
*Portland, Oregon 
J. W. Minder Chain & 
Gear Co. 
*Rochester 4, N. Y. 
H. M. Cross and Sons 
*San Francisco, Calif. 
The Adam Hill Co. 
*St. Louis, Mo. 
The Essmueller Co. 
*Syracuse, N. Y. 
U. and &S., Inc. 
*Toledo, Ohio 
The Bearing & Trans- 
mission Co. 
IN CANADA 
*Montreal, Quebec, Canada 
John Braidwood & Sons, Ltd. 
*Stocks Carried. 
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800 Te 


Temp. Coeff. of Resistance: 
+ 9.00002 max. from —50°c to +100°c 




























the improved electrical 


Higher Ohmage makes possible Smaller 
Resistors—Increased Savings 


Compared with Manganin and Constantan 
(Advance*), the copper-base alloys widely used for 
high accuracy wire-wound resistors, the electrical resis- 
tivity of Karma* is exceptional — 800 ohms per 
circular mil foot, at 20°C, it is more than 2.7 times 
greater. Now you can wind even smaller precision 
resistors at still lower cost per ohm. 


More Stable Resistance permits Wider Ap- 
plications—at Wider Temperature Ranges 


The comparably Low Temperature Coefficient 
of Resistance of Karma remains constant over a very 
much wider temperature range than that of Manganin 
or Constantan (Advance*). The “useful range” of 
Karma is more than 8 times that of Manganin and 4 
times that of Constanian (Advance*). Karma, therefore, 
is especially adapted for service in precision resistors 
that are subjected to severe changes in temperature. 


Low Thermal EMF Value against Copper assures 
Extreme Accuracy 


In cases where error due to voltage generated 
by thermal EMF against copper must be confined to 
negligible proportions, Manganin has long been ac- 
cepted as ideal for resistor windings. The thermal EMF 
value for Karma against copper is equal to that of 
Manganin itself! 
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High Resistance to Oxidation prolongs Elec- 
trical Properties 


The superior surface oxidation resistance of 
Karma, essentially a nickel chromium alloy, enables it 
to retain its fine electrical properties longer than the 
copper-base alloys Manganin and Constantan (Ad- 
vance*). 


Higher Tensile Strength permits Faster Winding 
Speeds — saves Production Time 


In addition to its outstanding electrical qualities, 
Karma affords physical advantages over the commonly 
accepted alloys. Its higher tensile strength permits 
faster winding speeds; its lower thermal expansion 
minimizes distortion and movement in windings. 

In a word, this urgently needed Driver-Harris 
alloy offers plus values all along the line. Ask us about 
it. We shall be glad to supply you with complete data. 


KARMA is manufactured only by 
Driver-Harris Company 


NEW JERSEY 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco, Seattle 


Manufactured and sold in Canada by 


- The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 





resistance alloy 


*T.M. Reg.U.S.Pat.Off. *Formerly D-H experimental alloy #333 
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Here's the circuit—One 4-position, 8-stage SB-1 switch deter- 
mines starting sequence of four pump motors. Above right is 
view of automatic pumping plant. Shown in circle is SB-1 switch. 
Float switches actuated by water level are used to start the 
four motors, The SB-1 is connected to the float switch circuits 
so that the motors may be started in varying sequences, thus 
evenly distributing motor running time. Starting sequence is 


VARIABLE STARTING 
SEQUENCE FOR MOTORS 
IN PUMPING PLANT 


SOUTHERN WYOMING UTILITIES, ROCK SPRINGS, WYOMING 





determined by setting the SB-1 to one of four positions. For 
example, one week position 2 will give a 4-3-2-1 starting se- 
quence. The next week the switch may be set at position 3 for 
a 2-4-1-3 sequence. Without the SB-1 the first motor would 
always run at low water level while the fourth motor would 


never start unless the water rose to a high level. 







.. easily done 


with the SDL 


Standard parts and the simple basic design of the SB-1 
mean longer life and low initial cost to you. There’s a stand- 
ard SB-1 for most jobs, and they’re ready on four weeks 
delivery. Easy to order, too. A variety of attractive switch 
handles, and watertight, dust-tight, oil-immersed, fabricated 


metal, or explosion-proof housings are available to fit your 


CONTROL AND TRANSFER SWITCH 


particular installation problems. Mount on panels Y% to 2 
Rating up to 20 amp at 600 volts a-c or d-c 


inches thick. Switch shown at right is 8% inches over-all, 
2% inches wide, 4% inches high. Why not try an SB-1 on 
your particular control problem? For further details see 


your G-E sales representative and write for Bulletin GEA- 


4746. Apparatus Department, Section C856-10, General F 1 F F 7 R * 
Electric Company, Schenectady 5, New York. 5 
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Theyre both good products 


bout lll take the one that 





ALL other points being equal, sales 
are often settled by one product's extra 


usefulness ...such as the ability to count. 


That’s why a Veeder-Root Counter, 
built into your product as an integral part, 
is plainly good business . . . a hefty 
punch in today’s slugfest for sales. 


There are all kinds of Veeder-Root 
Counters, mechanical and electrical, to 
count in all units and terms... to 


Veeder-Root |MClOlUINITIEIRIS 


JULY 1949 


cm COUN 


enable your product to keep its own 
production records, prove its own 
service guarantee, and to give your 
customers protection in many ways 
against errors, delays, and waste. If 
there is any sales-building way in 
which your product can be equipped 
to count... then you can count on 
Veeder-Root to show you how. Write! 











8-PAGE CONDENSED CATALOG 
shows Veeder-Root Counters for 
mechanical, electrical and manual 
operation. Write for a free copy, 


VEEDER-ROOT INC., HARTFORD 2, CONNECTICUT 


In Canada: Veeder-Root of Canada, Ltd., 955 

St. James Street, Montreal 3. In Great Britain: 

snes Lrd., Kilspindie Road, Dundee, 
otlan 
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You'll be amazed how labcr cost aE when you use 


Diefiex Varnished Tubing products to save assembly 
time. Test the flexibility and stretch of Dieflex .. . 


see how quickly it slides over rough joints and around 


sharp bends . . . see how its smooth bore prevents 
snagging .. . how it cuts cleanly without fraying. 

All these features add up to easier handling and rock 
bottom assembly costs. \ 

Now, beyond assembly —you can expect fewer 
breakdowns, reduced repair costs, minimum lost pro- 
duction, because Dieflex gives top mechanical and 
dielectric protection. Write or phone the sales office 


nearest you, and start deflating assembly costs today. 


A folder giving technical information on Dieflex 
products will be sent upon request. ( 
Braided giass base varnished tubings and saturated sleevings are as 
inexpensive as corresponding grades of cotton base varnished tubings 
and saturated sleevings. 


DIEFLEX PRODUCTS LIST 


MADE WITH BRAIDED COTTON SLEEVING BASE 


Grade A-1 Magneto Grade Varnished Tubings 

Grade B-1 Standard Grade Varnished Tubings 

Grades C-1 and C-2 Heavily Coated Saturated Sleevings 
Grade C-3 Lightly Coated Saturated Sleevings 

Heavy Wall Varnished Tubings and Saturated Sleevings 


MADE WITH BRAIDED GLASS SLEEVING BASE 
Grade A-1 Magneto Grade Varnished Glass Tubings 
Grade C-1 Extra Heavily Saturated Glass Sleevings 
Grade C-2 Heavily Saturated Glass Sleevings 
Grade C-3 Lightly Saturated Glass Sleevings 
Silicone-Treated Glass Varnished Tubings and Sleevings 


INSULATION 


MANUFACTURERS CORPORATION 
Chicago 6 ® 565 W. Washington Bivd. 


MILWAUKEE 2 CLEVELAND 14 

312 E. Wisconsin e 1231 Superior Ave., N.E 
DAYTON 2 
120 W. Second St 


IMC Representatives 
W. C. JOHNSON—PEORIA 5—101 Heinz Court 
H. A. HOLDEN—MINNEAPOLIS 3— 1208 Harmon Place 
H. R. BRETHEN—DETROIT 2—15 Lawrence Ave. 


Authorized Distributors 
INSULATION and WIRES INCORPORATED 
St. Lovis 3, Mo. © Atlanta, Ga. © Boston 20, Mass. 
Detroit 2, Mich. © Houston 2, Tex. © Hillside, N. J. 
and other cities. 
TRI-STATE SUPPLY CORPORATIONS 
Los Angeles 13, Cal. © San Francisco 7, Cal. @ Seattle 4, Wash. 
SUFLEX CORPORATION 
33 -11— 57th St., Woodside, N. Y. 


ELECTRICAL MANUFACTURING 4 








tet OHMITE Engineers 


BACK UP Your Engineers 


IN SOLVING YOUR RESISTANCE PROBLEMS 
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-ROCKBESTOS 


) WLY 1949 


Firewall Hookup Wire 


Insulated with high-dielectric syn- 
thetic tapes and a “‘firewail’’ of im- 
pregnated felted asbestos, and covered 
with color-coded lacquered glass braid, 
this heat, flame and moisture resisting 
wire may be operated continuously at 
rated voltage under 125° C. without 
baking out. Widely used in airborne, 
marine, ground and mobile communi- 
cations systems, electronic devices 
and compact apparatus in which de- 
pendable performance is_ essential. 
Also ideal for small motor, coil, trans- 
former and dynamotor leads. Sizes 
22 to 4 AWG in 1000 volt rating and 
12, 14 and 16 AWG in 3000 volt rating. 


One of 125 different constructions de- 
signed by Rockbestos for severe operating 
conditions in ratings ranging from 300 
to 5000 volts. 


ROCKBESTOS RESEARCH 


NEW YORK CLEVELAND 





CHICAGO 





— 


>> 


In the battle against tuberculosis the Fairchild Fluoro-Record Camera 
pictured above has recorded the condition of hundreds of thousands of 
lungs. Mounted on X-Ray equipment, it is used by the U. S. Public 
Health Service and other public and private organizations for mass 
screenings. By this new method the automatic 70 mm camera photo- 
graphs the chest as reflected on a fluoroscopic screen, and with 400 
single negatives per roll of film hundreds of permanent records can be 
made daily. 


Fairchild wires these cameras with Rockbestos Firewall Hook-up 
Wire for several good reasons. They liked its performance record in 
their military cameras. They needed a small-diameter wire with high 
dielectric strength that could withstand the heat generated by mass 
radiography — Underwriters’ approved for operation at 90° C. — and 
they had to be sure that it wouldn’t dry out or bake brittle and would 
have ample resistance to aging, moisture and flame. 





This is but one of hundreds of cases in which manufacturers of electri- 
cal products ranging from appliances to precision instruments protect 
performance with permanently insulated Rockbestos wires, cables and 
cords. 125 different standard types to select from. For recommenda- 
tions or engineering assistance, write to nearest district office or: 


ROCKBESTOS PRODUCTS CORPORATION, New Haven 4, Conn. 
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Solves Difficult Wire Problems 





PITTSBURGH 





DETROIT ST. LOUIS LOS ANGELES OAKLAND 

























Wagner 


STEEL-FRAME 
Mofors 


You'll save money, time, and worry when you 
standardize on Wagner motors—because of: 
@ A Liberal Warranty 
@ A Wide Variety of Types and Sizes 


@ Improved Engineering Features Assuring Long-Life 
and Efficient Operation 


@ Immediate Availability on Many Types and Sizes 


@ Nationwide Service Facilities with Replacement 
Motors and Parts—When You Need Them—Where 
You Need Them 


ELECTRIC MOTORS + TRANSFORMERS 
INDUSTRIAL BRAKES « AUTOMOTIVE BRAKE PRODUCTS 
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BY YEARS OF SERVICE! 








quiet... 


dependable... 
trouble-free! 


| G ce 1930, when Wagner started manufacturing Heat is effectively carried off from all parts of the 
| steel-frame drip-proof motors, they have been motor. 

| proved—by years of hard usage in industry after These motors are available with either sleeve or 
| industry. ball bearings. They are completely drip-proof 
| Today this time-tested design is available in poly- when mounted in the normal horizontal position, 


and by rotating the endplates are still drip-proofin 


phase motors through 326 frame size. The motor ; pap , oe 
the sidewall or ceiling horizontal positions. 


| frames are formed of heavy rolled steel, shaped to 
| accurately center the stator core and to provide 
| passages for adequate ventilation. An auxiliary 


Bulletins give full information on the complete 
line of Wagner Motors. Twenty-nine branches, 
located in principal cities, are ready to assist you 


| fan draws in air through the openings in the front whenever you have a motor problem. In addition, 
endplate, forces it through these passages and out almost 500 authorized motor repair shops provide 
through the endplate openings on the drive end. speedy, nationwide service facilities. 


Wagner Electric Corporation 


6454 PLYMOUTH AVE., ST. LOUIS 14, MO., U. S. A, 


Consult Wagner Engineers On All Electric Motor Problems 
a f Cn 
fe 
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HOSKINS { 
Chromel _}} 


RESISTANCE ALLOY hi 







- « « basic eleme Sctrical heating 


I you're producing electrical heating appliances or equipment, 
you'll do well to specify the exclusive use of Hoskins CHROMEL 
heating element alloy. For CHROMEL, you know is the original nickel-chromium 
alloy that first made electrical heating practical. It's durable ... gives good, 
dependable service over years of hard, hot use. Possesses close-to-constant 
“hot” resistance between 700° and 2000° F. Delivers full rated power 
throughout its long and useful life. These are points to remember . . . points well 
worth talking about—in connection with your electrical heating devices. And 
F 
Ir 


remember, too, that CHROMEL is produced as wire, ribbon, or rod to 
meet the requirements of your particular applications. Quick deliveries on all 





popular sizes. Helpful application service before and after the sale. 
Catalog-M! tells the complete technical story . . . want a copy? 


HOSKINS MANUFACTURING COMPANY 


4445 LAWTON AVE. ¢ DETROIT 8, MICHIGAN 
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‘DUPONT RIVETS SPEED OUTPUT 
OF NEW HOME CLOTHES DRYER 


ERR IIR eNO RL ee 


Another manufacturer cracks a production bottleneck 
with Du Pont Hi-Speed Industrial Explosive Rivets 


SRR 









When planning its new Radiant Glass Home Clothes 
Dryer, Continental Radiant Heater Corp. discovered 
that efficient design called for blind riveting in 32 
places. To obtain an economical, split-second fasten- 
ing job, they specified Du Pont Hi-Speed Industrial 
Explosive Rivets. 

Like many other manufacturers, Continental 
found that Du Pont Explosive Rivets speed production 
and give a strong, neat fastening job. These quick- 
setting Rivets need no trimming, no polishing, no 
after-finishing of any kind. They are tight-fitting and are 
comparable in strength to solid rivets. 

Simple to use. You insert the Rivets in the holes... 
without worry about close hole tolerances. Next you 
place the tip of a low-cost electrically heated Riveting 
Iron on the Rivet head: almost instantly, a minute 
charge in the Rivet expands the entire shank and forms 
a barrel-shaped head on the opposite end of the Rivet, 
securely setting it in place. 

Another advantage of Hi-Speed Industrial Explo- 
sive Rivets is their extremely wide grip range. Each 
Rivet can be used in several thicknesses of materials. 
This simplifies stocking Rivets to meet various needs 
. .. reduces inventories. 

Give these modern high-speed fasteners a chance to 
save you time and money. They cost no more than pre- 
vious slower-firing types. Outline your fastening jobs 
in a letter to us. We'll let you know how you can best 
put Hi-Speed Industrial Rivets to work on your pro- 
duction lines. 





E. 1. DU PONT DE NEMOURS & CO. (INC.) 
EXPLOSIVES DEPARTMENT, WILMINGTON 98, DEL. 


WRITE FOR BULLETIN ““M-E”’ 


Get complete information about these 
time-saving Rivets now. 


DU PONT 
_ INDUSTRIAL EXPLOSIVE RIVETS 


A Product of Du Pont Explosives Research 


| Fastening inside and outside walls together is solved by Du Pont GU POND 
industrial Explosive Rivets. The new Radiant Glass Clothes Dryer . 


ismade by Continental Radiant Heater Corp., New York. BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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keeps cle ’s no place for lint or dirt to collect... 
reams Phy Mica ites veslly dircy jobs: a Sealed- 
power Motor will keep production going many times longer than 
“ventilating passage’ motors, without a shutdown for cleaning. 


For years of cool, clean operation and low maintenance cost, 
specify Sealedpower Motors. They're stock motors made 
Sap she souginest service. In new ratings from 3 to 60 hp. 


Crocker-Wheeler Electric Manufacturing Company, 

| Ampere 3, N. J. Division of The Joshua Hendy Corp., 
Branch Offices: Boston, Buffalo, Chicago, Cincinnati, 
Cleveland, Los Angeles, Milwaukee, New York, Phil- 
adelphia, Pittsburgh, San Francisco, Washington, 
D. C. Representatives in principal cities. 


SEND FOR BOOKLET, “It's Different — it's a Dollar-Saver.” 


Tells why the Sealedpower Motor will save money for you. 
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and High Speed 


Synchronous Metors 


Large D-C Motors 
and Generators 


Turbogenerators 





CROCKER WHEELER 








To CUT ASSEMBLY COSTS... 
fit the fastener fo the job 


Ir CAN BE costly to assume that the presence of 
metal assures a means of good fastening. The screw 
designed and built for sheet metal .050” to .200” thick 
is not the most efficient fastener for sheets or plates 
over .200” thick. 

To avoid fastening failure, to prevent assembly 
stoppage .. . to hold production costs to the minimum, 
fit the fastener to the job. 

Parker-Kalon alone offers a complete line of Self- 
tapping Screws (the most economical fastener) for every 
metal and plastic assembly. P-K Assembly Engineers 
thus can recommend, without bias, the type of fastener 
that best serves the application. That’s why . . . 


Fastening-wise «Manufacturers 
call on Parker-Kalon 


Look at all these other advantages . .. 


MORE Know-How — Parker-Kalon originated the Self-tapping 
Screw and has been the leader with new designs ever since. 


MORE “Shew How" — P-K's staff of Assembly Engineers has 
helped solve nearly a million application problems. 


MORE Exacting Quality Control — P-K's investment in labora- 
tory testing and inspecting equipment is unsurpassed. 


MORE Production — Parker-Kalon is the world’s leading manv- 
facturer of Self-tapping Screws. 


MORE Top-Rated Distributors — Everywhere throughout the 
nation P-K Self-tapping Screws are readily available. 


PROMPT DELIVERIES from stock on most types and sizes, 
Let a P-K AssEMBLY ENGINEER HELP YOU simplify 
your product’s assembly and avoid unnecessary pro- 
duction costs by fitting the fastener to the application. 
Often, he can save you the necessity, and expense, of 
using special fasteners. If you prefer, mail assembly 


details for recommendations. Parker-Kalon Corpora- 


tion, 200 Varick St., New York 14, N. Y. 


REMEMBER... IF IT'S P-X.. . 11S OK! 


Me rigid 
a PLUTO foe 


FOR EVERY METAL AND PLASTIC ASSEMBLY wey 
Nurs 


7. 7. of a F t 
wt p2 | ME r v. ra | See 


OTHER P-K PRODUCTS: Cold-Forged Socket Screws, Wing Nuts, Thumb Screws » Hardened Screwnails and Masonry Nails » Shur-Grip File and Solder Iron Handles » Metal Punches » Damper Regulators and Accessories 
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For applications where dirt, dust, or oil-laden atmospheres make it difficult 
to use open or partially enclosed motors, here’s the newest improvement in 
General Electric standard, totally enclosed, unit-cooled d-c motors—ven- 
tilation entirely independent of motor speed. 

In adjustable-voltage systems, these Type CD motors can be run well 
below full-field speeds over long periods of time and deliver full torque 
continuously, without danger of overheating. Full ventilation at all times is 
provided by a single Tri-Clad * induction motor driving two blowers at con- 
stant speed — one circulating internal air, the other external air. 

Still available, to meet your limited speed range requirements, is the 
single-blower type. In this less expensive motor the internal cooling air is 
circulated by a shaft-driven fan. 

With either type, no piping, ductwork, air filters or pressurized air supply 
are needed. Both are available in ratings from 15 to 200 hp. See Bulletin 
GEA-4469 for details of single-blower type; new bulletin on two-blower 
type will be available in a short time. 

*Reg. U. S. Pat. Off. 
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Designer's 


Wow [ 
UNIT-COOLED 
D-C MOTORS 


that cant 
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single-blower unit-cooled d-c motor, note 
how motor air, never in contact with con- 
taminated outside air, is cooled by flowing 
through passages set at right angles to the 
external air passages. Safe winding tem- 
peratures are maintained at all times. 
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In this cutaway illustration of the G-E 
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MEETS MORE NEEDS— 
WITH ADDED RATINGS! 


Yes, General Electric’s standard line of 
machine-tool control transformers can 
now be applied to a greater variety of 
your designs. Five new additions have 
been made to the all-purpose (multi- 
tap primary) group, widening the avail- 
able range to include ratings from 0.150 
kva to 3.0 kva. These compact, versa- 
tile units save panel space, reduce in- 
ventory and storage costs, and contain 
built-in protection against damage from 
sustained overload. Many ratings are 
in stock, at attractive new prices. 
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PROVIDES PUSH OR PULL— 
ELECTRICALLY! 


Need a reliable straight-line push or 
pull motion in your machine? It’s a 
precision job with G-E heavy-duty 
solenoids, made in a complete line for 
a-c or d-c. Available maximum stroke 
distances range from 34-inch up to 3 
inches, and thrusts from 0.65 pounds 
up to 97 pounds. New bulletin gives 
complete information on ratings, plus 
a section on considerations in selecting 
a solenoid. See Bulletin GEA-5163. 





GAGES ROUGHNESS — 
BY “RULE OF THUMB”! 


Here’s a handy, simple way to test ma- 
chined surfaces by feel and sight. With 
General Electric pocket-size roughness 
scales, shop men can quickly check 
whether finished surfaces meet your 
specifications. Result: time spent on 
unnecessarily fine finishing and rejects 
due to insufficient finishing are both 
avoided. Set includes leather case and 
two 6-inch metal scales divided into 
24 surfaces. Available immediately. 
See Bulletin GEC-311. 
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PRODUCT 


HIGHLIGHTS 


Now—bringing you 
more customer goodwill 


THE 7R/ CLAD mMoToR 
EXCHANGE PLAN 








You can now give your customers added assurance of 
operating continuity in the machines you equip with 
Tri-Clad motors—already the best-protected general- 
purpose motors money can buy. General Electric’s new 
Tri-Clad Motor Exchange Plan relieves you of motor 
service responsibility, eliminates the need for you to 
maintain motor repair facilities. Your customer profits 
by extra down-time protection, lower-cost motor main- 
tenance, and reduced spare-motor inventories. 


How the plan works 


If your customer’s motor needs repair, his dealer or dis- 
tributor exchanges it for a factory re-conditioned motor 
carrying a new-motor warranty—quickly, with no red 
tape. Inoperative 
motors are quickly 
replaced from the 
nearest of 16 General 
Electric motor- 
exchange centers. 
For full information 
on the plan see 
Bulletin GEA-5180. 
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General Electric Company, Section £668-74 
Apparatus Department, Schenectady 5, N. Y. 
Please send me the following bulletins: 

( ) GEA-4469 — Unit-cooled d-c motor 

( ) GEA-5163 — Heavy-duty solenaids 

( ) GEA-5180 — Motor exchange plan 

( ) GEC-311 — Roughness scales 
CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 
PRODUCT ENGINEERS! You'll find “everything electric” for 
machinery manufacturers in the General Electric section. 


ee ee 
COE EEE EE EERE EEE HEHEHE EEE OEE EE 


CPE HEE EEE EEE HEHEHE HEE EEE EEE HOHE 


See eee EEE OE EEEE 


29 








| 
i} 
| 





She knows (as you do) 
Women like these lightweight lawnmowers. They make 
grass cutting easy and take plenty of knocks without break- 
ing. They sell by the thousands because the price is right. She doesn’t know (but you do) 
Alcoa Aluminum Die Castings established a sales pref- 


With the ability of the Alcoa organizo- 
erence in lawnmowers. They can do the same for your tion come important advantages of Alcoa 
product. Improve its looks. Boost its performance. Lower 
its price. Now is the time to start planning. Ask your 
Alcoa sales office for the book ‘‘Designing for Alcoa Die 
Castings”. Or write ALUMINUM ComPpANy OF AMERICA, 


612G Gulf Building, Pittsburgh 19, Pennsylvania. 


Die Castings themselves. They do not 
“creep” nor “grow’. They are excellent 
conductors of heat and electricity. Add 
these advantages to a bonus of light 


weight and a competitive price structure. 


ALCOA ALUMINUM Die Castings merit your FIRST consideration 


ALCOA a uminum 





WNGOT - SHEET & PLATE - SHAPES, ROLLED & EXTRUDED - WIRE - ROD - BAR - TUBING - PIPE + SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS - IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS - SCREW MACHINE PRODUCTS ~- FABRICATED PRODUCTS - FASTENERS - FOIL + ALUMINUM PIGMENTS + MAGNESIUM PRODUCTS ® 





_. ELECTRICAL MANUFACTURING 


you can 6 SURE.. ie its 
Westinghouse 
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THE COMPLETE LINE OF 
Oi/ lite CONTROL STATIONS AND UNITS 


Control-Engineered 


The mew line of Westinghouse Stations and Units is 
Control-Engineered—engineered, designed and built 
to give you features that can improve an entire 
control operation. Check them over . . . see how they 
apply to your system. 

POSITIVE SEAL—Lifetime resilient gasket provides a 
never-failing seal against oil, coolant, cutting .com- 
pound and water. 

UNIT FLEXIBILITY—Any combination of Oil-Tite 
Units can be used in these stations. 

SIMPLIFIED WIRING—Flexible leads from box to — 
cover are eliminated. Unique design permits mount- 
ing contact blocks in base of enclosure. 

MOVABLE OPERATORS—Can be rotated 90° or 180°, 
allowing station mounting in any convenient posi- 
tion. Nameplate can be attached to any side. 
ADAPTABLE COVER—Can be used as an attractive 
flush plate for machine cavity. Operators and contact 
blocks are then mounted on the cover, making a self- 
contained unit. 

Westinghouse Control Stations and Units can be 
applied to all types of heavy-duty, pilot control cir- 
cuits and controllers. If you are expanding or im- 
proving your system, there’s a place for Westinghouse 
| Control Stations and Units. Get complete information 





from your near-by Westinghouse office, or write 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-30003 
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“We first considered the use of a grooved 
shaft and a drop-in pin as the best method of 
applying a plastic knob to the Lovellette 
wringer handle,” states Mr. W. L. Kauffman, 
Chief Engineer of Lovell Manufacturing Co. 


“We found, however, that the easy attachment 
and secure locking provided by Tinnerman 
SPEED NUTS made a better assembly. We 
were also pleased to discover that the SPEED 
NUT assembly cost was about one-half as 
much as the other method considered!” 


enc 


REPORTS Loye!! 


“BETTER ASSEMBLY 


Half the Cost 


WORLD'S LARGEST 
MANUFACTURERS OF WRINGERS 
Erie, Pennsylvania 


This 50% saving is another positive demon- 
stration of the cost-reducing, product-im- 
proving qualities of the SPEED NUT brand 
of fasteners. To learn how effectively SPEED 
NUT assembly advantages can be adapted to 
your product, call in your Tinnerman rep- 
resentative—he’s listed in major city phone 
directories. TINNERMAN PRODUCTS, 
INC., 2040 Fulton Road, Cleveland 13, Ohio. 
In Canada: Dominion Fasteners Limited, 
Hamilton. 


Diagram below shows how Push-On 
Type SPEED NUT receives shaft of 
ringer handle. Prongs of SPEED NUT 
i shih Amat et hae (ld dial] 


tion 


After SPEED NUT is 
oP Title t- M eM e RAE BG 


ee of knob rc.) oe the two sec- 


tions are sealed together 


with acetone. Then knob is 


easily pushed on wringer 
handle. Knob molded by 


Perry Plastics, Inc. 


P Erie, Pa. 
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They STEPPED*UP Production 


300% — with EASY-FLO. 


EASY-FLO makes it simple for an experienced 
hand with an oxyacetylene torch to turn out a sur- 
prising volume of metal joining. It’s this silver 
brazing alloy’s combination of low-working tem- 
perature, exceptional fluidity and instantaneous 
penetration that does it. Even so, output can be 
considerably increased, and torch brazing made so 
simple that practically anyone can do it. All it Z 
takes is a little ingenuity—such as was displayed 999 
by the engineers of Knight Rebound Controllerga@ 

Ltd., of Hamilton, Ont., when they had to. 
up their production of immersion type v 
ers. They figured out a simple procedug 
home-made set-up that reduced the actual 
to a foot pedal proposition and stepg 
duction 300%. The pictures tell the sf 





Ag 


fer parts—a cop- 
ss bushing—and the 
LO 35 wire used to join 
reas of parts are covered 

Flux. Then, assembled 
with the EASY-FLO 35 ring 
round the tube and resting on the 
~ bushing, are placed on turntable be- 
tween horns of the 2-tipped torch. 
Operator then steps on pedal which 
lights torch from a pilot and starts 
turntable motor. That’s all there is 
to it. Actual brazing time is about 
1 minute. 


FIND OUFwhere and how EASY-FLO low-temperature silver alloy brazing 


can speed up production and cut costs for you. Write for Bulletin 12-A and 15. 
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82 FULTON STREET “Wy NEW YORK 7, N. Y. 































Bridgeport, Conn. « Chicago, Ill. + Los Angeles, Cal + Providence. R.1. « Toronto, Canada 


Agents in Principal Cities 
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When Sta-Warm Tanks Heat Compounds 











HEATING ELEMENTS COMPLETELY 
SURROUND SIDE WALLS ANDO 


BOTTOM OF EVERY STA-WARM TANK ‘T HERE’S always evenly balanced, accurately controlled 





heat around the sides and bottom of Sta-Warm compound 


and soft metal melting tanks and dispensers. 


Many feet . . . sometimes up to half a mile . . . of spe- 
cially insulated and processed resistance wire are evenly 
wound around tank sides and bottom. This low-wattage heat 
distribution avoids “fever” temperatures in certain areas 


SOLDER DISPENSER (below ) 


for direct application of a measured while leaving comparative “chills” in others. 
amount of solder to fluxed part. Selec- 
tive thermostat. Hand, foot or cam 
operated. Available in several capac- 
ities. 110 or 220 Volt A-C. : 
Thus the two greatest obstacles to steady, uninterrupted 


production are avoided, i.e., (1) cold lumps that clog valves 
or dispensing orifices, and (2) carbonization that requires 
burned contents to be discarded. 


To cut your cost of melting and dispensing compounds 
or soft metals, investigate Sta-Warm tanks, kettles, pots, 
heated pipe or hose or valves and heated nozzles. They are 
backed by 30 years of dependable experience to help you 
meet your production requirements. 





“THE STA-WARM METHOD" 


of evenly distributing 
low-wattage heat .. . 


Write today 


for Catalogs 


1. Overcomes “’spottiness” of strip heaters. 


2. Greatly exceeds uniformity of heat distribution 
over immersion type heaters. 





3. Eliminates clumsy oil or gas type heaters. Wax, pitch 
4. Provides greater safety than steam jacket anil dan 
heaters. pensing 
beater for 





"The Sta-Warm Method” is flexible, fits all types and sizes of bench ase. 
tanks, kettles, pots, pipe, hose and valves that require uniform, Made in 2 qt. to 25 
controlled beat to expedite melting and dispensing of com- gal. capacities. Hand, 
pounds, soft metals, wax, glue, pitch, plastic and comparable foot or cam operated. wide range of sizes. Fixed or 
materials. Selective thermostat. selective thermostats. 


Wax heating pots made in a 
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THE OBJECT 


fo SAVE TIME — 
REDUCE WASTE 


There’s very little waste on a sandwich loaf. 
That’s because it was especially designed for 
its particular job. 

And that’s the way it is with Anaconda Ex- 
truded Shapes. Almost-finished blanks are liter- 
ally “sliced” off long, mill-length bars that are 
made as close as possible to the cross-section of the 
finished product. Doing it this way, you just can’t 
help saving metal, money and machining. 

You’re likely to find (as hundreds of other manufac- 
turers have) that quality goes up while costs come down 
when you switch to Extruded Shapes, because extruded 
metal is wrought metal ... readily machinable, strong, 
tough, dense-grained and smooth-surfaced. We'll be glad 
to make suggestions on receipt of a sketch or sample. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 49107 
Subsidiary of Anaconda Copper Mining Company 
In Canada: Anaconda American Brass Ltd., New Toronto, Ontario 



























EXTRUDED SHAPES 


COPPER - BRASS » BRONZE 
AND SPECIAL COPPER ALLOYS © 


Soro tere meee 





















nn sana 


—))))) 









MAGNETOSTRICTION 


Once a laboratory curiosity...now serving science 
in surprising ways...with the help of 


Lie Hertzian waves, Roentgen rays, 
and radioactivity . . . magnetostriction 
was once just a physicist’s plaything. 


Early experimenters noted with in- 
terest the unusual behavior of magnet- 
ized ferromagnetic materials . . . the 
“spontaneous” dimensional. changes; 
and inversely, the permeability changes 
when dimensions were forcibly altered. 


But as magnetostriction developed 
from laboratory demonstration to prac- 
tical application, it was discovered that 
few materials offered sufficiently high 
magnetostrictive response. When the 
essentials of economy, workability, and 
availability were considered, the num- 
ber of suitable materials was still more 
limited. 

eee 


Both research and practice have now 
established Nickel as a satisfactory so- 
lution to this problem. Nickel’s mag- 
netostrictive contraction of approxi- 





mately thirty parts per million is ex- 
ceeded only by a few costly special 
alloys. 


Nickel offers, in addition, excellent 
corrosion resistance, good resistance to 
the destructive effects of extreme tem- 
peratures, plus strength and hardness 
equal or superior to that of low-carbon 
steel. For special applications, even 
greater hardness can be obtained in 
“Z’* Nickel (Type B) through heat 
treatment, with only a small loss in 
mechano-magnetic characteristics. 


If you are interested in magneto- 
strictive oscillators .. . either for man- 
ufacture or application . . . Inco’s 
Technical Service Department will 
gladly put at your disposal data accu- 
mulated from both research and prac- 
tice. 


For your reference files, write for: 
“*Magnetostriction”’, and ‘‘66 Practical 
Ideas for Metal Problems in Electrical 
Products.” 

















Bacteria Killer, A 9 Kc magnetostrictive 
oscillator used for sterilization in the 
chemical and pharmaceutical industries, 
The magnetostrictive material is laminated 
Nickel. Made by Raytheon Manufacturing 
Co., Waltham, Mass. 


















A FEW OF MANY APPLICATIONS FOR MAGNETOSTRICTIVE EQUIPMENT 


@ “Sonar” and related devices for detecting submarines and ships. 


© The “Fathometer”, for determining depth of 
waters; locating schools of fish. 


®@ Electrical filters, such as band pass filters for radio receiving sets. 
@ Homogenization and sterilization of milk. 

® Acceleration of chemical reactions and cavitation effects. 

® Strain gages. 

®@ Vibration and engine detonation. 

@ Phonograph pick-ups. 

@ Frequency control of oscillators operating below 100 Kc. _——— 


© Dust and smoke precipitation. NICKEL ALLOYS 


Phonograph Pick-Up: The magnetostrictive 
unit in this device is a 20-mil Nickel wire 
which is stretched between the poles of a 
horseshoe magnet. Variations in torsion 
caused by deflections of the needle produce 
flux variations in two pick-up coils that are 
wound around the stretched Nickel wire. 



















MONEL® © “K’*MONEL + “R”* MONEL 
THE INTERNATIONAL NICKEL COMPANY, INC. “KR"* MONEL +» “S’* MONEL © wee” 


67 Wall Street, New York 5,N.Y. *Reg. U. 8. Pat. Off. WICKEL «© = “L"" NICKEL = = (“Z"™ 
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Superior’s 
NEW 20” 


ee 


; HOT STRIP MILL 





Pie 


Pe eo oS 
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OVER 50 YEARS OF L 


IP STEELS 


Specialization, in the fundamental Superior 
way, extends throughout our plant facilities, our 
STAINLESS research and our manufacturing techniques. . . 
to the sole end of producing finer strip steels 
SPRING STEELS for our customers. Our new plant installations, 
—including the Hot Mill shown above, cold 
CLAD METALS rolling mills, and strip handling and storing 
facilities—signify faster, better service over a 
ALLOYS wider market range. e Let us detail the benefits 

to you of Superior specialization! 






CORPORATION 
CARNEGIE, PENNSYLVANIA 





Two 





ENGINEERING DATA SHEET 


Send for the Mallory Engineer- 
ing Data Sheet on the RSA- 50 
and RSA-60. It contains com- 
plete specifications for available 
circuit combinations with re- 
spective terminal locations, 
dimensional drawings—every- 
thing the engineer needs to 
adapt the RSA-50 or RSA-60 
switch to a particular circuit. 


SPECIFICATION SHEETS 


Specification sheets for the RSA-50 
and RSA-60 switches have also 
been prepared. These sheets are 
yrinted on thin paper to permit 
iueprinting The ial dean 
ings indicate standard and cptional 
dimensions—make it easy for 
you to order production samples 
built to your requirements. 





Single or Double Section Switches... 


RSA-50 





RSA-60 


call Space Saving Design and Mallory Precision Quality 


and RSA-60 


Where space is a factor—dependability essential—the Mallory RSA-50 
switches fill the bill! 


These circuit selector switches, with section and terminal design identical to that of 
the famous Mallory RS-50 and RS-60 switches, are designed for band and tone control 
switching in radio receivers and other electronic applications where medium and low 
torque indexing action is desired. 


The index assembly is of durable design and constructed with a minimum of parts— 
affording dependab le service life with low torque and positive indexing action. 


Note these many features, inherent in all the Mallory RS series, which contribute to 

their dependability and quality: 

® Insulation of high-grade, low-loss laminated phenolic. 

@ Terminals and contacts of special Mallory spring alloy, heavily silver-plated to 
insure long life at low contact resistance. 

® Terminals held securely by exclusive Mallory two-point fastening—heavy staples 
prevent loosening or twisting. 

® Double wiping action on contacts with an inherent flexing feature—insures good 
electrical contact with the rotor shoes throughout rotation. 

® Six rotor supports on the stator—insure accurate alignment. 


® Brass rotor shoes, heavily silver-plated—insure low contact resistance. 


@ All shoes held flat and securely to phenolic rotor by rivets—prevents stubbing— 
insures smooth rotation—minimum of noise in critical circuits. 


The RSA-50 and RSA-60 are both available in one or two section construction. The 
RSA- - accommodates up to twelve terminals on either side of the section and provides 
from 2 to 6 positions. The RSA-60 accommodates up to ten terminals on either side of 
the section and provides from 2 to 5 positions. The RSA-60 has the narrow section 
design—ideal for under chassis mounting, where space saving is paramount. 


Precision Electronic Parts— Switches, Controls, Resistors 





P.R. MALLORY & CO. inc. 


SERVING INDUSTRY WITH 


Capacitors Rectifiers 


Contacts Switches 
, Controls Vibrators 
Power Supplies 


Pp. R. MALLORY & CO., 





Resistance Welding Materials 


Inc., INDIANAPOLIS 6, INDIANA 
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Now when all companies are geared to making new items to build up 


falling markets, more than ever you want the best and least expensive 


way to manufacture your products. 


WHY SPEND TIME AND MONEY TO SOLVE WIRING PROBLEMS ? AMP HAS THE SOLUTION. 
OR IF IT IS AN ENTIRELY NEW SITUATION, AMP ENGINEERS WILL HELP YOU SOLVE IT. 


Wiring problems are our specialty, so let us take care of them for you. 


PRE-INSULATION 

INSULATION SUPPORT 

TERMINALS FOR SOLID OR ODD SHAPED WIRE 
CORROSION PROOFING 

TERMINALS FOR MASS PRODUCTION 
TERMINALS FOR EVERY STUD APPLICATION 
TERMINALS TO SAVE TIME AND MONEY 


“PRECISION ENGINEERING APPLIED TO THE END OF A WIRE” 


AMP Trade Mark Registered U. S. Patent Office 


AIRCRAFT-MARINE PRODUCTS Inc. 


1504 N. FOURTH STREET, HARRISBURG, PA. 


Sole Canadian representative: 
F. MANLEY & SONS LTD., Toronto, Ont., Canada 
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To Protect 
Motors From Burning Out 
10 Cut Costly Repairs... 


USE KLIXON MOTOR PROTECTORS 


Users of electric motors can be sure that they won’t be troubled 
with burnouts if they specify and use motors with built-in Klixon 
Protectors. Not only will you cut motor burnouts, but you will also 
Save money and time by practically eliminating costly repairs and 
replacements. 


Built-in as an inherent part of the motor by the manufacturer, Klixon 
Protectors follow every temperature change and snap the power 
“off” should the motor become dangerously overheated. When the 
motor cools sufficiently they snap the power “on” automatically or 
by pushing the reset button, depending on the type of protector used. 
Klixon Protectors provide permanent protection... constantly 
guard the motor over its full operating life. Harmless momentary 


overloads do not cause nuisance tripouts. 


Keep your motors and other equipment, such as transformers, solenoids, 
adjustable transformers, etc., operating—specify equipment with Klixon 
Protectors. The additional cost is low ... pays for itself many 
times over by preventing burnouts, repairs and replacements. 


HERE'S HOW ff 5 | 
KLIXON N oo | 
PROTECTORS > 
OPERATE: [7] —_ | 


CLICK ...1T’S OFFI CLICK... IT’S ONI 


When temperature within the As soon as equipment cools to 4 Pw 
equipment reaches danger point, safe operating temperature, the ad ' i 
KLIXON Protector snaps the KLIXON Protector automatically j 
power “OFF” preventing burn- snaps the power “ON” again. 
outs. or by pushing the button on manual 


reset type. 


SPENCER THERMOSTAT 


DIVISION OF METALS & CONTROLS CORP. ‘ 
107 FOREST STREET, ATTLEBORO, MASSACHUSETTS 


ae 
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MPc HAS MOLDED 


Fine Ovrl fay 


OF BIG ONES 
A FoR 
Othlmial 
RADIO- 
PHONOGRAPHS 











It sure is a big 
one... and so is the 
production run on this 
plastic cabinet. This month 
the number of Admiral radio- 
phonograph cabinets delivered 
by MPc passes the 300,000 
mark. That's enough cabinets to fill 


the Rose Bowl four layers deep! 


When first announced, this MPc product made news 

for its sheer size and bulk. Since then it has won recognition as the 

fore-runner of all other plastic radio-phonograph cabinets. Its continuing success 
makes news again. Here’s conclusive proof that the right kind of plastic 

cabinetry makes merchandise move! Here’s evidence too of MPc engineering 


skill and production capacity when it comes to the big ones. 


When your problem involves unusual ieee binane aie OMAR SS. 

size, extreme accuracy, or M oO L D F D PRODUCTS 
Prompt large-scale production, .submit 

your plastic product or plans to 5 a ee 

MOLDED PRODUCTS CORPORATION, 

4535 W. Harrison Street, 

Chicago 24, Illinois. 
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The smaller you make your ea or elec- 
tronic instruments and equipment, the bigger 
your problems grow. But when you specify mini- 
ature IRC resistors you conserve space without 
sacrificing efficiency, and miniaturization creates 
no bottlenecks. 


Because of our years of experience in the manu- 
facture of resistors, IRC long ago foresaw the TINY Type BTR were # 


trend to miniaturization—and prepared for it. WB a soon 

With the widest line of resistor types in the aties WT ine pst eas 

; ons been used with success in h 

industry, we are able now to supply miniature ee ee 

components for most resistor applications. minimum size in a JAN apr 
resistor. Ys watt rating 
ranges up to 22 megohms. Th 





Sa 


CTA SS SOOT: 


8). 200 OHMS-10,000 OHMS 
C). 0.1 MEG. 
©). 1.0 MEG. 


es 
ae | 
i 
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When you are cramped for standard 

resistors in a hurry, IRC’s Industrial 
Service Plan gives you the speedy service you need. For small 
orders of standard resistors for experimental work, pilot runs, 
maintenance, simply call your local IRC Distributor. We’ll 
gladly send you his name and address. 


see 


4 
Uinwor the Cinult Saye AV INTERNATIONAL RESISTANCE COMPANY 
es 1 


409 N. BROAD ST., PHILA. 8, PA. 
af Send me additional data on the items checked below: 


I [_] BTR Resistors [_] Fingertip Controls 
] [_] Flat FRW Resistors | MPM Resistors 
1 [-] Name and address of local IRC Distributor 


NAME ..ccccccccccccscccsccccsesssecessceseseseseseeesesseesesese 
TITLE. wocccccccccccccccnersccccsesesesscsessessssessessesssseeeee 
COMPANY... cvccccccccccccccsccsscscsseeeseeeseeeeseeesssssseeee 
ADDRESS 2. cc ccccccccsccccscccsscessnessstesesesssesessesesessess 
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70 Steps a Second Speed 
Up to 10 (or more) Bank Levels 
Only 1 Field Adjustment 


For all the features you want... in any 
remote-control application ... look to Automatic Electric’s 
Type 45 Rotary Switch! 


SPEED . . . it’s faster! It carries 10 wipers at 70 steps a second 
on 46 volts d.c. self-interrupted, or at 35 steps a second, 
externally interrupted. 


CAPACITY. . . it’s greater! Ten or more 25-point bank levels 
can be accommodated on the same frame, and single ended 
wipers can be provided for 50-point operation. 


ADJUSTMENT . . . it’s simpler! A rare readjustment of the 
interrupter springs is all that’s normally required. 


OPERATION ... it’s smoother! With an even load on all con- 
tacts, the Type 45 runs without galloping; there’s no chatter 
or bounce. 


ADAPTABILITY. . . it’s more useful! With more levels, faster 
speed and 25- or 50-point operation, it’s suitable for a 
wider variety of control applications. 


For complete information on this switch that’s new and 
better, write for our new circular. 


aise 
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Distributors in U. $. and Possessions: 


Automatic Electric Sales Corporation 
1033 West Van Buren Street, Chicago 7, Illinois 
In Canada: Automatic Electric (Canada) Limited, Toronto 





the Type 45 Rotary Switch 


the Class ““B” Relay 


Here’s a new relay, too, 
that can be used for 
ordinary relay service— 
opening, closing or 
switching circuits—and 
for extremely high- 
speed operation. Inde- 
pendently operating 
twin contacts assure per- 
fect contact operation. 
Contact points are 
dome-shaped tomaintain 
uniformly low contact 
resistance. They may be 
arranged in ene or two 
pile-ups with a maxi- 
mum of 16 contacts on 
13 springs in each pile. 
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... it’s time you saw Chase! 


O better serve you, Chase regularly produces rod 

in 10 non-leaded alloys, 7 leaded alloys and 2 
tellurium-bearing alloys of the highest quality. In 
this group alone you can probably find severa/ an- 
swers to your copper alloy rod problems. 


However, suggestions for special problems are 
readily available from our Research and Engineer- 
ing Departments. 


Why make it tough when Chase makes it so 
simple? Start now to get what you want in a high 
quality copper alloy rod. Call Chase today! 


Chase 


WATERBURY 20 CONNECTICUT 





\ Xe Malton He 


SEND FOR COMPLETE INFORMATION, FREE Hi 
Complete descriptive information about wl f 


Ze: Spe 
tae . ii 
= i j 7 ei i] li 
Chase Free-Cutting Brass, Bronze and : : il iil 


Copper is yours for the asking. 


1G; 
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i 1 
i Chase Brass & Copper Co. Dept. EM79 1 
; Wa'‘erbury 20, Conn. ; 
t Please send me: [] Free-Cutting Brass, Bronze, Copper a 
; Book; (] Weight Chart; [J Decimal Equivalent Card; ; 
i 0 Chart of Free-Cutting Copper Alloys; (1) Tellurium Cop- 1 
i per Book; () Telnic Bronze Book; (1) Phosnic Bronze Book. i 
i I 
i Name ity J 
i 1 
Address. 
: © pie State a 
i ” 1 
* 3 


Cadguadens fot 
BRASS & COPPER 


SUBSIDIARY OF KENNECOTT COPPER CORPORATION 


THIS IS THE CHASE NETWORK. 
ALBANY} ATLANTA BALTIMORE BOSTON CHICAGO CINCINNATI CLEVELAND DALLAS DETROIT HOUSTON 


handiest way to buy brass 


INDIANAPOLIS KANSAS CITY, MO he aes) 


MINNEAPOLIS NEWARK NEWORLEANS NEWYORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTER} ST.LOUIS SAN FRANCISCO SEATTL® WATERBURY 
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Build more “SELL” into your product with G-E Componens, 


HEATER CORDS are no longer a de. 


signer’s nightmare. General Electric 

f heater cords are now available with 
the bright, new “400” plug that’s 
designed to look as new as your 

plans for tomorrow. It’s made of a 

tough, solid piece of plastic—ang 


you can order from a wide range of 
sparkling colors. Once you see it 
you'll want the new “400” plug eo 
all your heater cords. Let us give 
you more details. 





CORD SET ASSEMBLIES — Even simple 
circuits — consisting of cord set, 
switch, and socket — may be costing 
you more than you think, If rejects 
are high — if your space is limited — 
it may pay you to turn this operation 
over to us. If you are interested, 
we'll gladly give you an estimate on 
Dn TANGIBLE ere turning out completed assemblies 


ea a ee 


COMPONENTS FOR FLUORESCENTS 
are also part of the complete General 
Electric line. Wherever you use 
fluorescents, be sure they’re equip- 
ped with General Electric compo- 
nents all the way through. General 
Electric switches, lampholders, and 
starters help make a fluorescent fix- 
ture a fixture you can count on. 


SERVICE TO MANUFACTURERS—If you'd 
like to know more about General 
Electric accessory equipment — if 
you’re interested in custom-made 
components —if you'd like informa- 
tion on our merchandising aids — 
we'll supply you with the informa- 
product needs the extra push that finally makes it the customer’s choice. tion you need. For information, con- 
tact the G-E accessory equipment 
representative in your area, or write 
to Section Q32-722, Construction 
for the G-E Flamenol* cord set. The big, bold General Electric tag gets attention _—_—“Materials Department, General Elee- 
tric Company, Bridgeport 2, Conn. 


On the counter, where the competition is stacked side by side against it—every 


Getting the choice—making the most of that last-minute decision—is a cinch 


fast. The smart, tough cord and molded-on plug tell their own story of reliability. 


Why not give your product the edge when the choice is being made? Give it the 
sales advantage of the General Electric Flamenol cord set. For more information, 
write to Section Q32-722. Construction Materials Department, General Electric 
Company, Bridgeport 2, Connecticut. 


*Trade-mark Reg. U.S. Pat. Off. 


GENERAL @@ ELECTRIC) “cna” 
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DYNAMOMETERS 


EcR rene 
ad 
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Accurate Vibration-Free Readings 
at All Speeds 


Dynamatic Dynamometers are characterized by Dynamatic Dynamometers are extremely sim- 
extreme smoothness and freedom from vibration, ple, compact, light in weight, and moderate in 
providing quick, accurate readings at all speeds. cost. They are available in absorbing, motoring, 
Convenient, positive control is accomplished with and universal types. The latter provide for in- 
simple, inexpensive, electronic equipment. These stantaneous switching from absorbing to motor- 
units are extremely flexible in operation, and are ing and back, so that friction horsepower of an 
adaptable to a wide range of conditions, produc- engine can be determined at attained operating 
ing very high torques at low speeds, operating temperatures. 

easily at high speeds, and offering a smooth and There are almost unlimited possibilities in 
infinitely adjustable range of torque. An im- horsepower and speed combinations; horsepowers 


portant feature is completely self-contained A.C. from 5 to 5000; speeds from 100 rpm to 30,000 rpm. 
operation. 


Write for illustrated literature and technical data. 


E/AXTOIN maNuFAcTURING COMPANY © CLEVELAND, OHIO 


ADDRESS INQUIRIES. TO: DYNAMATIC DIVISION ¢ KENOSHA, WISCONSIN 


@) PRODUCTS: SODIUM COOLED, POPPET, AND FREE VALVES e TAPPETS e HYDRAULIC VALVE LIFTERS e VALVE SEAT INSERTS « ROTOR 
PUMPS « MOTOR TRUCK AXLES « PERMANENT MOLD GRAY IRON CASTINGS e HEATER-DEFROSTER UNITS « SNAP RINGS e SPRINGTITES 
SPRING WASHERS e COLD DRAWN STEEL ¢ STAMPINGS e LEAF AND COIL SPRINGS e DYNAMATIC DRIVES, BRAKES, DYNAMOMETERS 
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GET THE J UMP 


ON COMPETITION 





An important factor in getting ahead of competition today is 
price. By specializing for over 35 years in the mass produc- 
tion of special rolled and welded steel items, Cleve-Weld 

has developed startling shortcuts for producing these parts 
in quantity at lower costs. Many electrical products manu- 
facturers are benefiting from this specialization . . . and 
are purchasing at attractive prices such items as motor and 
generator frames ... rings and bands . . . and other rolled 
and welded steel products. Take advantage of Cleve-Weld’s 
experience in quantity production and get the jump on 
your competition. Send us your material and quantity 
specifications, as well as a drawing, and we will quote on 
your requirements. There’s no obligation. 


CLEVE-WELD 


CIRCULAR ROLLED AND 
WELDED STEEL PRODUCTS 
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*® Your first test of Gracoil Transformers in your new 
electrical equipment will be most gratifying. For 
Gracoil Transformers are offered on a “prove it first” 
basis. No guesswork, 


A production sample Gracoil Transformer built to 
your b/p specifications enables you to test it under 
actual operating conditions... insures correct physical 
and electrical characteristics...substantial time and 


money savings. 





FULLY 
ENCLOSED 
Write FOR DESCRIPTIVE 


CIRCULAR ON GRACOIL 
TRANSFORMERS 


Established in 1935 


GRACOIL LINE VOLTAGE TRANSFORMERS 


* If yours is a problem of line voltage control, Gracoil 
is ready and qualified to furnish the unit you need at 
once. Gracoil Step-Down Isolation Transformers— 
Step-Down Auto Transformers—Line Regulating 
Auto Transformers are available with all popular VA 
ratings in a variety of mountings and sizes, at market- 
wise prices. 


Write FOR LINE VOLTAGE TRANSFORMER CIRCULAR NOW 


COIL ASSEMBLIES include: 
Motor Field - Choke + Balance « Induc- 
tion > Magnet + Reactance + Timing. 
Relay + Solenoid + Telephone Types + 
Wound to exact specifications. 


Write FOR CIRCULAR ON GRACOIL WINDINGS 





Bo ae Seow ee: ll ee’. 









o A” 
Mounting 





Mounting 
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TRANSFORMERS 


2734 N. PULASKI RD., CHICAGO 39, ILL., U. aoe 
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You stand to gain muchin dealing with your Fairbanks- 
Morse Branch or Dealer as the single source for ai] 
your electric motor requirements. Not the least are the 
benefits of undivided responsibility, unprejudiced 
advice and application assistance. For your copy 
of the handy “Pocket Panorama” which illustrates 
the complete line .. . write Fairbanks, Morse & Co., 
Chicago 5, Illinois. 


/ 


FAIRBANKS-MORSE 


A name worth remembering 


DIESEL LOCOMOTIVES - DIESEL ENGINES - STOKERS - SCALES - MOTORS - GENERATORS 
RANROAD MOTOR CARS end STANDPIPES - PUMPS - FARM EQUIPMENT - MAGNETOS 
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Type 320-A (electronic) Phase Meter by Technology Instrument Cor- 


= 


Serie fo 


poration is the first commercially available instrument for the direct 
measurement of Phase Angle as an independent quantity at audio and 


supersonic frequencies. Important fields of application are: Audio Facili- 


ee OE: 


ties, Supersonics, Servomechanisms, Geophysics, Acoustics, Aerial Navi- 


gation, Electric Power Transformation and Signaling. 


GR iN AA A A RR ee ea Ra SIR ag 


To make this instrument practical, T. I. C. had to have a special meter 
with special characteristics which would integrate extreme low fre- 
quency pulses and eliminate needle flutter. Other requirements included 
critical accuracy, an exceptionally long scale, readability, reliability, free- 


dom from bearing failure, protection from heavy overloads and long 


ee en ee 


life. By working in closest cooperation with Marion engineers and using 


the 
name all of Marion’s extensive meter making experience and facilities a satis- 
AR 
rr factory type was finally developed. 
means the 
most in When you need special- or general-purpose instruments for electrical or 
meters 


electronic measuring get in touch with us. Here at Marion we have solved 


many a complicated meter problem. We would appreciate the chance to 








help solve yours. 


MARION ELECTRICAL INSTRUMENT COMPANY 


eee 
SEE ERE I I 


Export Division, 458 Broadway, New York 


IM CANADA: THE ASTRAL ELECTRIC COMPANY, SCARBORO BLUFFS, ONTARIO 
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For Uniform High Energy 
in EVERY Application, use 


INDIANA permanent MAGNETS 









THIN-WALL ALNICO RINGS 


All sizes of thin-wall, ring-type 
penmanent magnets for television 
ocus coils. Indiana quality assures 
a strong magnetic field. 


“ION-TRAP” PERMANENT MAGNETS 


Permanent magnets to deflect electrons out 
of the ion-electron stream. Made of Alnico 
and Cunife in all diameters and forms. 


PERMANENT MAGNETS FOR 
PHONOGRAPH PICK-UPS 


Indiana permanent magnetsfor transforming 
mechanical energy into electrical energy 
cover the full range of physical properties, 
sizes, and shapes. For eegaemnl pick-ups, 
microphones, electric organs, etc. 


PERMANENT MAGNETS FOR SPEAKERS 


Indiana permanent magnets for transform- 
ing electrical energy into mechanical energy 
in loud speakers, telephone receivers, polar- 
ized vibrators, electric clocks, etc. Indiana 
a se right permanent magnet for each 
need. 


PERMANENT MAGNETS FOR INSTRUMENTS, 
RELAYS, AND CONTROLS 


A complete variety for ammeters, galvan- 
ometers, light meters, voltage regulators, 
switches, polarized relays, etc. Indiana brings 
you the latest methods and techniques. 


PERMANENT MAGNET SUB-ASSEMBLIES 


Assemblies, of which the permanent magnet 
is a part, designed to meet your specifications. 
Furnished for all requirements. 







aurea 


® Look to INDIANA for quality permanent magnets—for 
skill in manufacture—for cost-cutting engineering aid. Strict 
supervision in every step of production is your assurance of 
exact magnetic and mechanical characteristics. 


ALL MATERIALS ¢ ALL SIZES « ALL SHAPES 


INDIANA—the world’s largest exclusive producer of per- 
manent magnets, and the only manufacturer furnishing all 
commercial grades of permanent mag- 
net alloys—has the know-how and fa- 
cilities to develop and produce the per- 
manent magnets you require. More 
than 30,000 different needs have 
been met successfully by INDIANA 
“packaged energy.” Write today. 


Sates Offices Coast to Coast 


Boston 16, Mass., 258 Park Square Building. 
Cleveland 14, O., 508 Hippodrome Building. 
Detroit 2, Mich., 908 Fisher Building. 

Los Angeles 15, Calif., 1151 S. Broadway. 

New York 17, N. Y., 51 East 42nd Street. 
Philadelphia 7, Pa., Real Estate Trust Bldg. 
Rochester 4, N. Y., 519 Sibley Tower Bldg. 
Washington 7, D. C., 1011 New Hampshire Ave. 


Ask for Book No. 4G-7 


INDIANA'S wide 
variety of magnet 
alloys permits precise 
selection. 
CAST 
Alnico, I, Ul, til, 
Iv, V, Vi, Xt 
Cobalt 
Cunico 
Indalloy 


SINTERED 


Alnico ll, IV, V 
Indalloy 
Vectolite 


DUCTILE 
Cunico 
Cunife I, ll 
Silmanal 
FORMED 
Chrome 
Cobalt 
Tungsten 





KF THE INDIANA STEEL PRODUCTS COMPANY 


VALPARAISO, 


INDIANA ¢ © © Sales Offices Coast to Coast 
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Have You Checked the 
Savings You Can Make 


WITH 


CELANESE’ EXTRUDED 
ACETATE SHEET? 


Substantial savings are possible with the new Celanese 
extruded acetate sheet. 


SAVINGS IN FIRST COSTS—Celanese extruded sheet 
sells for considerably less than acetate and nitrate sheet 
made by the old solvent or block method. 


SAVINGS IN PRODUCTION—Celanese extruded sheet 
is supplied in a variety of widths and lengths—to fit 
your blanking out requirements, and reduce cutting 
waste. 


SAVINGS IN INSURANCE—Celanese extruded sheet is 
rated non-hazardous by the Underwriters’ Laboratories 

. requires no special handling and storage... re- 
duces insurance premiums. 


Celanese extruded sheet can be heat formed, drawn, 
blown, fabricated and cemented by all standard 
methods. It is available in thicknesses from .003’ 
and up—in a range of colors: transparent, translucent 
and opaque. Get in touch with your Celanese repre- 
sentative for up-to-the-minute information on how 
you can adapt extruded sheet to your needs. 

Celanese Corporation of America, Plastics Division, 
Dept. 5-G. 180 Madison Avenue, New York 16, N. Y. 


“7 
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PLASTIC 





"Reg. U.S. Pat. Off, 


JULY 1949 


auto and truck side cur- 
tains, crystals, packaging, 
displays, kick plates, etc. 








television screen filters, 
sun glasses, directional 
crystals, etc. 


lamp shades, signs, con- 
tainers, shoe forms, radio 
dials, etc. 





UE 


spectacles, buttons, trade- 
mark medallions, escutch- 
eons, toys, advertising 
specialties, etc, 


(—. 
a 
<< 
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M-R FASTHOLD FRICTION TAPE 


Double Coated With Rubbery Compounds . . . Tensile Strength 
more than 44 Ibs.—Adhesive Strength more than 50 Ibs. 


in the manufacture of FASTHOLD FRICTION TAPE the best 
procurable cotton sheeting (long staple 56/60) is first 
dried to eliminate moisture . . . then the fabric is thor- 
oughly impregnated with a filler coat of insulating, 
waterproofing and preserving compound ... after sev- 
eral days of drying a second coat, exceptionally heavy 
in rubber content, is forced through the fabric by means 
of enormous rollers ... then follows another period of 
drying out before cutting and wrapping in tin foil for 
protection. The materials used and the precision and 
control exercised in the manufacture of FASTHOLD FRIC- 
TION TAPE enables it to meet all known electrical tests 
and requirements . . . and to Guarantee it against Un- 
raveling or Drying Out. FASTHOLD FRICTION TAPE is 
New York warehouse stocked in widths of %—2—%— 
1—1'% and 2 inches. 


sealing _ 


FY iD Oy 


M-R ANHYDROUS SEALING TAPE 
IMPROVES WITH AGE AND SERVICE 


25.58% Cotton Sheeting - 74.42% M-R Insulating Compounds 

Weatherproof . . . Waterproof . . . Acid, Alkali, Oilproof .;, 

Permanently Flexible . . . Will not Vulcanize or Dry Out.., 
Tensile Strength 30 Pounds. . . Dielectric 1,000 volts 


ANHYDROUS SEALING TAPE contains nothing which will 
injure fabrics or metals. It is made of the best procur- 
able cotton sheeting and special M-R Bituminous Com- 
pounds. A wrapping of ANHYDROUS TAPE gradually 
becomes one solid mass (glass hard on the outside and 
soft inside) that excludes air, moisture, vapors, etc. It 
can be used to great advantage under conditions which 
disintegrate ordinary tapes; inside work where acids or 
alkali fumes or spray prevail; outside for cable joint 
insulation in conduits transformer connections, extreme 
high or low temperatures, etc., mines and damp places 
where atmospheric conditions and constant friction de- 
mand maximum wearing qualities. A joint, properly 
taped with ANHYDROUS, is absolutely waterproof 
even after complete submergence for many weeks. 
ANHYDROUS SEALING TAPES are New York warehouse 
stocked in widths of % and 112 inches . . . other sizes 
are available, as ordered. 


Write today for samples of M-R Friction and Sealing Tapes . . . also your 


Book of Electrical Insulation . . . the Wall Chart with reference tables, elec- 

trical symbols, allowable capacities of conductors, dielectric averages, thick- 

> nesses of insulating materials and tap drill sizes . . and the M-R Wax and 

FOR. THE ASKING... Compound Guide Book . . . they are full of valuable information . . . write 
for them on your letterhead. 


i & Free Card of Varnished Tubing with samples ranging from size 0 to 20 to fit 
ff wires from .032 to .325 inches . . . other valuable aids, are the M-R Guide 


51 MURRAY STREET COrtlandt. 7-9264 NEW YORK 7, N. Y. 
A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH * INSULATING PAPERS 
c r , AND POTHEA  MPOUNDS «<- FRICTION TAPE AND SPLICE * TRANSFORMER COM 
- ASBESTOS SLEEVING AND TAPE - VARNISHED CAMBRIC CLOTH AND 
) - FIBERGLAS BRAIDED SLEEVING - COTTON TAPES, WEBBINGS AND 
NG - INSULATED VARNISHES OF ALL TYPES - EXTRUDED PLASTIC TUBING 
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There’s a challenge in twelfth- 
hour changes—a challenge that 
Delco Products takes pride in 
meeting. 


Delco Products’ sense of re- 
sponsibility extends far beyond 
- mere filling of orders. Each 
customer is regarded as a part- 
ner on a project. His individual 
needs are recognized . . . his 
problems solved through un- 


stinting cooperation. 


All of Delco’s resources are 
i‘ geared to the tempo of today’s 





manufacturing. Delco has the 
years of experience in the appli- 
ance field needed to combine 
quality and quantity production. 
Delco has the ability to work 
fast. And when occasion arises, 
Delco has the flexibility to make 
schedule changes without 
seriously breaking stride. 






DELCO MOTORS ., fil 


Joseuicom 


DELCO PRODUCTS earron. ong 
Division of General Motors Corporation, Dayton, Ohio 


Sales Offices: CHICAGO. - CINCINNATI . CLEVELAND -. DETROIT - HARTFORD 
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ERE’S electrical wiring con- 

duit that’s a favorite with 
machine tool manufacturers— 
ideal wherever wiring is ex- 
posed to moisture, oil, acid fumes, 
chemicals, grease and dirt. 

The lining is square-locked 
galvanized steel flexible tubing. 
The jacket is made with Geon 
polyvinyl resin—a smooth, easy- 
to-clean covering. Even more im- 
portant—the Geon-made jacket is 
oil and moisture resistant and 
extremely abrasion resistant. 

This conduit gives electrical 
wiring the long-life protection 


56 
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“Sealtite” Conduit, a product of The American Brass Company, American 
Metal Hose Branch, Waterbury, Connecticut. Cutaway view shows flexible 
metal lining, and smooth extruded covering made with Geon polyvinyl resin. 





Machine shown is a Warner & Swasey 16” Electro-Cycle Turret Lathe. 


that so many industries have 
sought—such as paint, chemicals, 
printing, dairies, and textiles... 
to name a few. 

This is another example of the 
many jobs that versatile Geon 
polyvinyl materials do so well. 
For these remarkable materials 
can be extruded, compression 
or injection molded, calendered 
into sheet or film. Products can 
be made resistant to water, oil, 
grease, acids and alkalies— 
to aging, weather, and wear. 
Colors can be brilliant or sub- 
dued, as desired. 


Find out how Geon polyvinyl 
materials may be used to improve 
your products—or help you de- 
velop new and better ones. Com- 
plete information and technical 
advice are yours for the asking, 
Please write Dept. j-7, B. F. 
Goodrich Chemical Company, 
Rose Building, Cleveland 15, O. 





A DIVISION OF 


B. F. Goodrich Chemical Company THE B. F. GOODRICH COMPANY 


GEON polyvinyl materials e HYCAR American rubber e GOOD-RITE chemicals and plasticizers 
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IN INDUSTRY’S 
DAILY DIET 


The products of a group of progressive 
plants whose common goal is to ad- 
vance the usefulness and availability of 
springs through research and service. 





WALLACE 
BARNES 


BRISTOL 
CONNECTICUT 


Manufacturing | B 
9 ARN - 
"Sn om COMPANY G\Bson oo 


DUNBAR 
“coumae | om 
emeroe ty, | DIVISION 


\7\2 EAST FIR 
DAYTON, ontoee 
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The “Flag Label” you see here is being put on 
power supply cords and cord sets by leading 
manufacturers. It identifies built-in safety, ap- 
proved by Underwriters’ Laboratories, Inc., 
after gruelling tests of electrical properties; for 
resistance to pull; crushing and impact; abrasion, 
wear; and for general all-around fitness and 
quality. 

Advertisements in leading business papers are 
telling the new HIGH QUALITY-SAFETY story 
to buying heads in all important retail outlets— 
building a specific “write-in” demand for “Flag 
Labels.” 


In the interest 
of safety... 


theyll 
isk tor! 


The buying public is also learning what the 
“Flag Label” means to them. Through a national 
educational campaign in magazines and news- 
papers, direct mail, and through the cooperation 
of local school, fire department, and electric 
power company groups, they are being told 
about the safety they will find in cords bearing 
this label. 


Consumers, in their best interest, will want 
the electrical appliances they buy equipped with 
power supply cords and cord sets bearing the 
“Flag Label.” 


SAFE ELECTRICAL CORD COMMITTEE - 155 E. 44th St., New York 17, N.Y. 


Equip YOUR products with power supply cords and cord sets bearing the “Flag Label” 
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Zoo attendant says, ‘“‘No more shocks for me 
now that! have my G-E Textolite feeding pole.“/ 


, 


@ Naturally you aren’t expected to believe this story about 
the eel. One part of it zs true, however . . . General Electric 
Textolite has excellent electrical properties. In addition, it has 
outstanding mechanical, chemical, and thermal characteristics. 

Why not put this valuable combination to work for you. 
It may a you to lick your production problems—to relleas 
your manufacturing costs. 

Versatile G-E Textolite is produced in more than fifty 
gtades. Each of these grades has an individual combination of 
eee. None are alike. With this wide selection to choose 
tom you are assured of getting a non-metallic material that will 
do your job in the most economical and satisfactory way. 
Plastics Division, Chemical Department, General Electric 
Company, Pittsfield, Mass. 


G-E TEXTOLITE LAMINATED PLASTICS IS SUPPLIED IN: 


Gs 


MOLDED-LAMINATED FABRICATED SHEETS, TUBES 
PARTS PARTS RODS 


GENERAL ¢ 
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LOW-PRESSURE 
MOLDED PARTS 
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TEXTOLITE* LAMINATED 


For years electric eels 
have delighted in shock- 
ing zoo attendants. Now 
their game is up, thanks 
to the excellent electri- «5 
cal properties of Gen- 
eral Electric Textolite. 


SEND FOR THIS HELPFUL BULLETIN TODAY— 
IT’S FREE 

Write for your copy of “G-E Tex- 

tolite Laminated Plastics.” It lists 

grades, properties, fabricating in- 

structions, and detailed information 

about Textolite industrial laminates. 






-_—— — — oe ee oe eee ee ee ee oe 


General Electric Company 
Chemical Department (8-7) 
One Plastics Ave., 
Pittsfield, Mass. 


Please send me the new G-E Textolite 
laminated plastics bulletin 


Dm a al ae ote 
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Abdeene:- i a eee 
CF icsicnccsnnbdeeitinerspiinanaianiicennauingaibieaia DO iss nics 

59 












YOURS tor the asking 


EMERSON-ELECTRIC 


MOTOR FACT 


If You Have Applications for Motors, 
1/20 to 5 H.P., You Can Use One or More 
of These Practical Data Bulletins 





Here’s motor information that Electrical Engineers and Appli- 
ance Manufacturers can use! Packed with pertinent speci- 
fications, construction details, and performance data, these 
Emerson-Electric Motor Bulletins furnish an authoritative 
reference guide in the selection of motors best suited to your 
applications. Emerson-Electric Motors are built to NEMA 
dimensional and operating standards. A request on your 
letterhead will bring you the Bulletins desired. 


Write: The Emerson Electric Mfg. Co., St. Louis 21, Mo. 
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CAPACITOR-START MOTORS 
Complete information on a full line of 
general-purpose motors from 1/6 to 3/4 
H.P. Suitable for many types of pumps, 
compressors, machine tools, blowers, and 
other applications requiring a single- 
phase fractional H.P. motor. 


SPLIT-PHASE MOTORS 
Specifications and construction features 
of both general- and special-purpose mo- 
tors for a host of applications. Sleeve- or 
ball-bearing types; totally enclosed or 
open-protected; rigid or resilient mount- 
ings; thermal protectors. Ratings from 
1/20 to 1/3 H.P. 


INTEGRAL MOTORS 
Emerson-Electric Integral Motors up to 
5 H.P. are fully described, with construc- 
tion details, performance curves, and di- 
mensional data. Included are repulsion- 
induction, repulsion-start induction run, 
polyphase, and D.C. motors for a wide 
variety of applications. 


ie 
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FAN-DUTY MOTORS 
America’s leading fan manufacturer fur- 
nishes reliable finger-tip information on 
a complete fractional H.P. motor line, 
specially designed for applications with 
a fan blade mounted directly on the mo- 
tor shaft. Single- and two-speed split- 
phase, split-capacitor, polyphase, and 
D.C. types, with specifications. 


OIL-BURNER MOTORS 
Performance curves, dimensional data 
and construction features on specially 
designed oil-burner motors, based on 
58 years of research, design and preci- 
sion manufacturing to meet the problems 
of oil burner applications. Totally en- 
closed, streamlined, quiet-running ... 
built for continuous trouble-free service. 
1/6 H.P. 


JET PUMP MOTORS 

This bulletin gives construction features, 
performance curves and dimensional data 
on motors developed especially for direct- 
drive jet pumps. The heart of a jet pump 
is the motor that powers it... an impor- 
tant reason for specifying motors that 
embody every dependable feature and de- 
sign improvement achieved by a pioneer 
manufacturer of pump motors. 
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HERE’S WHY 
NEOPRENE PPODUCTS DO 
$0 MANY JOBS SO WELL 





They resist 
OXIDATION by air, oxygen, ozone— 
have outstanding resistance to aging. 





They resist 
WEAT—cre exceptionally stable at 
temperatures up to 250° F. 


el, 





They resist 

SUNLIGHT AND WEATHERING—in o 
doss by themselves in resistance to 
tubber’s worst enemies. 


They resis? 
ONS, SOLVENTS, MOST CHEMICALS — 
set the standard for oil resistance 
throughout industry. 





They resis? 
ABRASION, CUTTING, CHIPPING —ore 
tough ond durable under severe serv- 
ice conditions. 





FREE! THE NEOPRENE NOTEBOOK— 
Interesting stories... new unusual applica- 
tions of neoprene, Write E. 1. du Pont de 
Nemours & Co. (Inc.), Rubber Chemicals 
Division ¢.7, Wilmington 98, Delaware. 
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Better rubber 
made with Du a 


for example : 


LL: boat 





Cables of new battery charger have neoprene jacket 
to withstand oils, grease, abrasion and aging 


There’s no way to keep the cables of 
this battery charger away from en- 
emies of ordinary rubber. In garages 
and stations, they come in contact 
with oils, grease and battery acids 

. . are dragged over benches and 
floors. So the Fox Products Com- 
pany equips its Powercharger with 
neoprene-jacketed cable to assure 
dependable protection and long 
service life. 


Neoprene withstands all kinds of 
deteriorating influences . . . resists 
cutting, chipping, abrasion and flex- 
cracking. It stands up under con- 
tinuous exposure to sunlight, heat, 
cold, oils and solvents. This manu- 
facturer, like hundreds of others, 
finds that it pays to supply his tools 
and appliances with neoprene-jack- 





eted cable or cord. For Du Pont neo- 
prene stays in service where ordinary 
rubber usually fails. As a result, a 
neoprene-jacketed cord emphasizes 
the superior quality of the equipment 
to which it is attached. | 

E. I. du Pont de Nemours & Co. (Inc.) 


Rubber Chemicals Division 
Wilmington 98, Delaware 


NEOPRENE 
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1 ‘slot i insuftion - 


Fe Boum / to last longer 
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The big news about Irv-O-Slot is good news for motor 
manufacturers. This famous slot insulation, with all its 
excellent electrical characteristics, benefits by a new, 
specially-develo _ Irvington binder that doesn’t harden 
or lose its tack; that provides full assurance against 
migration . . . against delamination . . . against oozing ei 
out under heat. Thus Irv-O-Slot provides far greater : 
service life, and far longer shelf life as well; and the 
thickness of the finished insulation is held within exact 
tolerance limits. 


Test Data: The normal delamination test for slot insu- 
lation is 96 hours at 125°C. Laboratory tests show 
Irv-O-Slot withstands 150°C. for over 288 hours, ia 
retaining full bond without migration. 


irv-O-Slot is available in straight-cut or seamless bias 


varnished cambric bonded to either fish paper or rag stock. 
Write for generous test samples, further information. 


“Look lo Srvinglon for Continued 





Le LL mpfrany 


Irvington 11, New Jersey 


Authorized distributors in Atlanta; Baltimore; Berkeley; Bluefield, W. Va.; Boston; Charlotte; Chicago; Cleveland; Dallas; Denver; Detroit; Los Angeles; 
Milwaukee; Minneapolis; New Hartford, N.Y.; New Orleans; Philadelphia; Pittsburgh; Portland, Ore.; St. Louis; Seattle; Hamilton, Ont., Canada. 
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] 1770—Improvement of livestock by 
selective breeding boosted milk out- 
ut... encouraged dairy farming. City 
folk now began to sample this wonderful 
beverage. But harmful bacteria in milk 
caused sickness, spread disease. 


2 1864—France’s Louis Pasteur won 

world acclaim by discovering how to 
rid milk of impurities. Milk soon became 
an important source of food. Vitally needed 
was electrical horsepower to speed it from 
farm to consumer. 


3 1915—The year Howell Electric 
Motors arrived also marked the wide- 
spread use of the automatic rotary bottle 
filler and capper in the dairy industry. 
Soon, these rugged. industrial type motors 
were widely sought in many industries. 


MILK ...58 BILLION QUARTS ANNUALLY! 





Free enterprise encourages mass production, 


SANITARY MOTOR 


For dairy and food processing indus- 
tries. Complies with latest 3-A Sanitary 


Specifications. 
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4 Today—Pure, wholesome milk 
and milk products speed 
from cow to consumer at the 
rate of 58 billion quarts a year. 
Automatic, electrically driven 
machines—like the milk pump 
shown here, equipped with a 
Howell Sanitary Motor—have 
upped milk output, cut costs, 
saved time, and helped to make 
milk and its by-products a 10- 
billion-dollar-a-year business. 


You'll also find precision-built 
Howell Motors driving separa- 
tors, clarifiers, churns, fillers, 
conveyors, pumps and cleaning 
apparatus in the dairy industry. 


If you require motors in your 
business to operate under the 
most gruelling conditions .. . 
motors built specially for indus- 
trial use .. . consult HOWELL! 


supplies more jobs— provides more goods for more people at less cost. 


(a re 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Precision-built Industrial Motors Since 1915 
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Sices and types of the Selenium Rectifier 
have multiplied to meet more and more 
requirements in almost unlimited fields of 
application. Federal introduced the Sele- 
nium Rectifier in the U. S. and continues 
to lead in developing and manufacturing 
this versatile circuit element. 

Federal has cooperated with a host of 
engineers and designers in the develop- 
ment of a complete line of Selenium Rec- 
tifiers, ranging from tiny Miniatures to 
huge Stacks. There is a Federal Selenium 
Rectifier which will meet practically any 
power conversion need. 

Wherever used, Federal Selenium Rec- 
tifiers bring important advantages of de- 
pendable power handling . . . instant start- 
ing . . . silent, efficient operation . . . long 
service life. 

These typical applications may suggest 
a new use in your own product. A Federal 
Selenium Rectifier could be the solution 
to your own power conversion problem. 
Bring any question to Federal—America’s 
oldest and largest manufacturer of Sele- 
nium Rectifiers. Direct your inquiries to 
Department E-316, 


JUST OFF THE PRESS! 

Federal’s new Minia- 
ture Selenium Rectifier 

Handbook...48 pages 

of valuable design 
data. Available for 
25 cents (coin only) 
from— 












An IT&T Associate 
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ailgatiaa SELENIUM RECTIFIERS 


DO HUNDREDS OF POWER CONVERSION JOBS 





more efficiently and economically than ever before! 


In television... radio 
= .-- amplifiers and... 
eco} intercommunication 
© systems. 


In fans . . . sewing machines 
-.. electric shavers .. . elec- 
tronic organs... motion pic- 
ture projectors . . . photo- 
electric cells. 


In machine tool con- 
trols... magnetic 
chucks... relay con- 
trol systems .. . dial 
switching systems. 





In Battery Chargers for a 


Industrial Trucks... au- 
tomobiles . . . telephone 
exchanges ... and in Battery Eliminators. 


Federal 
Vélephone and Radio Corporation 


SELENIUM and INTELIN DIVISION, 900 Passaic Ave., East Newark, New Jersey 


in Canada: Federal Electric Manufacturing Company, itd., Montreal, P.Q. 
Export Distributors: International Stendard Electric Corp., 67 Broad St., N.Y. 





In Power Supplies for In- 
dustrial and Laboratory 
Use .. . Cathodic Protec- 
tion . . . Electroplating. 


In High Power Communication 
. «» Broadcast Transmitters... 
Television Transmitters. 









Electronic Applications. 














FEDERAL TELECOMMUNICATION Laso- 
RATORIES, Nutley, N. J... .@ unit of 
1 T & T's world-wide research and engi- 
neering organization. 
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THE COLLIE was originally used for 
herding sheep. Queen Victoria’s admi- 
ration for the breed encouraged devel- 
opment of the modern collie which is 
much larger than its ancestors. 

















Dependable Packaging 
Since 1872 











The beregeing te « tee cop brome the revere of the Ameren Kennel Clk 
be witness whervol, the Official Seal io aflined hereto this JMR dey of Mat. 23% 






Take No Chances— 


Buy Boxes By Their Pedigree 


XPERIENCED BUYERS know there 
is extra assurance in buying boxes 
with a pedigree. 

That’s why P. Ballantine & Sons rely 
on Union boxes to carry great quan- 
tities of their famous beer and ale from 
brewery to dealers’ shelves. 


Many other makers of national brand 
merchandise know the Union shield 
on a box means it is made by the leader 
in Kraft packaging, operating five of 
the world’s largest paper machines in 







CERTIFICATE 
OF BOX MAKER 
THIS BOX CONFORMS TO ALL 
CONSTRUCTION REQUIRE 
MENTS OF CONSOLIDATED \P. 
FREIGHT CLASSIFICATION 


vonsrete DOO serine 
iat 75, memes 
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a completely integrated pulp-to-con- 
tainer plant. Linked with this great 
plant are tremendous forest resources 
and four modern box plants—and one 
management with one high standard 
of quality control supervises every- 
thing from timber to finished box. 


That is why makers of many national 
brand products know that Union cor- 
rugated boxes give extra assurance of 
consistent quality, consistent service 
and fair price. 


UNION Corrugated Containers 


UNION BAG & Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N. Y. 
Corrugated Container Plants: SAVANNAH, GEORGIA + CHICAGO, ILLINOIS » TRENTON, NEW JERSEY 
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For fractional 


horsepower motors 


eome to headquarters?! Ne Gt 
SUNLIGHT 


MOTORS 


Our entire motor-building facilities 
are devoted to the production of 
fractionals. Our entire motor-build- 
ing experience—experience which 
spans 33 years—has been in the frac- 


tional horsepower motor field. 


And so we feel we are entitled to 
designate our fractional-horsepower 
motor-building operations as “‘head- 
quarters” ... and to write “special- 


ists” after our name. 


If your fractional motor requirements 
call for quality in quantity, we will 


be glad to have our engineers con- 


GENERAL 
MOTORS 


Packard Electric Division, General Motors Corporation 
Warren, Ohio 


sult with you. 


DRS FOR THIRTY-THREE YEARS 
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The first 


100 years 
are the 
hard test 


‘During our century of experience, we've 
been proved on practically every type of 
fastening problem. Today, every fastening 
we make... every customer we have... 
benefits from this accrued experience. 
When you order Blake & Johnson fasten- 
ings, you know that a hundred years of 
know-how have gone to make those fast- 


enings the best your money can buy. 


Tapping screws in all sizes, heads and fin- 
ishes, standard and special, have recently 
been added to round out our fastening line 
-to make Blake & Johnson a “one-stop” 


source for all your fastening needs. 


LA 


Jaslenings a ae § Tact Please send me your new catalog containing full 


data on the complete line of Blake & Johnson 


fastenings. 


Slotted or Phillips head machine screws, wood screws, stove 
bolts, tapping screws, special headed products; nuts, rivets, 





NAME 
chaplets, wire forms, screw machine products... 
in steel, stainless steel, copper, brass, bronze, everdur, os 
TITLE 

nickel, nickel silver, monel, aluminum... 

1849 — 1949 COMPANY 
A CENTURY OF MANUFACTURING FASTENINGS FOR ALL INDUSTRY 

ADDRESS 


THE BLAKE & JOHNSON COMPANY ewe a , 
WATERVILLE 48, CONNECTICUT ; weed si Ogee Ia 
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IME OUT FOR TEST AVOIDS 
TIME OUT FOR EQUIPMENT — 


GENERAL ELECTRIC INDUSTRIAL TUBE ANALYZER — TYPE 
YTW-3—The widespread use of thyratron and phanatron 
tubes in modern industrial operations demands a test device 
that can quickly and accurately determine the performance 
characteristics of these types. 


The General Electric analyzer, type YTW-3, has been _— 
designed as a compact, portable unit — simple in operative / 

rocedure so that non-technical personnel can learn to use 
it in a short time. This permits frequent tube tests that will 
maintain equipment at a high level of efficiency and avoid 
costly shut-downs due to tube failure in critical operations. 

The analyzer measures the peak arc drop voltage of these 
rectifier tubes under maximum rated load or under specific 
application load. Readings are taken directly from a large 
dial which controls an accurate slide-back type voltmeter. 





@ General Electric 
Industrial Tube Analyzer 
Type YTW-3 





+ General Electric 
Industrial Oscilloscope 
Type YNA-4 


GENERAL ELECTRIC INDUSTRIAL OSCIL- 
LOSCOPE—TYPE YNA-4—This industrial 
oscilloscope was built for one specific job 
—industrial testing. Designed to meet 
strict plant safety requirements, it is en- 
closed in an insulated case. The cathode 
ray tube is rubber mounted with a protec- 
tive window in front of the tube. 

A special power transformer provides 
isolation from the power line circuits for 
safer and more dependable operation. 

Covers a wide range of trouble shooting 
and preventive maintenance applications 
in connection with welding, control, and 





power rectifier equipment. Also invalu- 
able in the production testing of switches, 
relays and other electrical components. In 
welding operations particularly, its fun- 
damental value can be recognized quickly. 
When the quality of welds begins to de- 
teriorate, checks with the industrial scope 
locate the trouble and aid in maintaining 
quality. 

For complete information on these in- 
dustrial test equipments and other per- 
formance-engineered instruments write: 
General Electric Company, Electronics 
Park, Syracuse, New York. 


Go com pu, yrs snfencein 






GENERAL ELECTRIC 
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In Refrigerators, too 


MALLORY SILVER CONTACTS 


Play a vital role in that “taken-for-granted” service 


Today refrigerators are so trouble-free that 
raany years of service are the accepted rule. 
It takes a lot to offer these broad guar- 
antees—and not the least are the Mallory 
Silver Contacts so many refrigerator 
manufacturers specify for use in tem- 
perature controls and motor starting units. 


They are SURE of Mallory Quality. 


For conditions requiring high electrical 
and heat conductivity Mallory Fine Silver 
Contact material is without equal. 


If you require a relatively low contact 
resistance but greater hardness, Mallory 
Coin Silver is ideal. There are many other 
silver alloys serving a wide variety of 
applications. 


What’s Your Problem ? 


Mallory makes all kinds of contacts—all 
the way from the giant ones used at 
Grand Coulee to tiny thermostatic con- 
trols. Mallory’s line of contacts is so 
comprehensive that even the most un- 
usual problems can often be solved by a 
standard Mallory Contact. 


But if your problem is so unique that it 
can’t be met by an existing Mallory Con- 
tact, Mallory engineers are prepared to 
develop the precise contacts you need. 
Consult them now. 





For every kind of contact material and 
service, Mallory is your best source. 


In Canada, made and sold by Johnson Matthey & Mallory, Ltd., 110 Industry St., Toronto 15, Ontario. 


Electrical Contacts and Contact Assemblies 


SERVING INDUSTRY WITH 


a a NS Se) a ee ij Capacitors _ Rectifiers 
| Bg . Contacts Switches 
ee : be Controls Vibrators 
. 5 : Power Supplies 





Resistance Welding Materials 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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@ With greatly increased manufacturing 
facilities, Auto-Lite is now more than ever 
before the logical source of high quality 
industrial wire and cable and wiring 
assemblies. Any type, size, shape or 
insulation required by your specifications 
can be promptly delivered. 


2 THE ELECTRIC AUTO-LITE COMPANY 
» Port Huron Wire and Cable Division Michigan 


a “teak ) 
ee U 0 cE 
Catalogs with 
complete descriptive data will be sent on 
request. Write on your company letterhead. 
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FLECTRICAL 
ANUTACTURING 
Editorial 
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N APPRAISING business and trade 
l statistics in recent months, manufac- 
turing executives have been inclined to 
be uneasy about reports of dwindling 
“backlogs” of unfilled orders. During 
the war and following its end, big back- 
logs had become the rule and had given 
industry a sense of security it rarely felt 
before. Hence there is a feeling now of 
having the roof taken off the house and 
leaving the interior open to the economic 
elements. 

Big backlogs have not been an unmiti- 
gated blessing. They have been breeders 
of inefficiency, complacency, lack of ag- 
gressiveness and business inertia; they 
have often led to payment of blackmarket 
premiums for scarce materials. Actually, 
the best evidence that things are getting 
back on a sounder basis lies in the fact 
that the big backlogs of only yesterday 
have almost completely vanished. 

Their loss does not necessarily mean a 
loss of sales or production volume. One 
of the leading independent motor car 
builders, for example, has been enjoying 
its highest production volume just meet- 
ing current demand without benefit of 
backlog. For almost a year now it has 
been delivering cars off dealers’ floors. 
After all, a backlog of orders is a nebulous 
thing. It is full of duplication and future 
hopes. Unlike “accounts receivable” it 
cannot formally be listed as an asset on 
the books of account. It is an intangible. 

Of much more sound and lasting value 
to a company is a backlog of goodwill, 
good reputation and particularly good 
engineering. Such a backlog is likely to 
pay off much more handsomely through- 


out the years. Hence such attributes of an 
organization should be zealously guarded 
by sound policy. 

The engineering department is the 
brain center of a manufacturing organiza- 
tion. Without competent development 
engineers a company cannot well pro- 
gress. Yet, such personnel is sometimes 
classified as nonproductive labor and is 
treated accordingly. A recent incident 
comes to mind where a well established 
manufacturer, when faced with a decline 
in sales volume, dismissed the chief en- 
gineer and placed the work in the hands 
of less experienced personnel with the 
aim of reducing overhead. Small wonder 
that, not long after, the firm was pur- 
chased by a more aggressive (engineer- 
ingwise) competitor. 

And what chance has a company of 
remaining solvent if its remuneration 
policies are such that its best engineers 
can readily be attracted away by its com- 
petitors? 

Engineering talent is a backlog much 
to be prized. It is a fallacy for manage- 
ment to put the brakes on engineering 
development at the first sign of declin- 
ing production. Development objectives 
can be reoriented and engineers put to 
work on product simplification to meet 
more rigorous selling conditions. Prod- 
ucts can be redesigned for lower manu- 
facturing cost. New markets can be cre- 
ated through better values as is now being 
done in some lines of home appliances. 
There is still plenty of opportunity to 
design ourselves out of a psychological 
recession. (See Industrial Horizon, p. 6) 


Needed: A Backlog of Good Engineering 
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Designing safety controls 


into a dry cleaning tumbler drier 





R. M. LOEB 
Electrical Engineer 
United States Hoffman Machinery Corporation 


r YHREE elements make up a solvent (dry) clean- 

ing system—a washer, centrifugal extractor and 

a tumbler in which the garments are dried in 
large volumes of warm air to remove all traces of 
solvent. Auxiliary apparatus consists of filters, solvent 
storage tanks and sometimes solvent still, together with 
pumping equipment. Prior to the development in 1935 
of a petroleum solvent with a flash point so far above 
room temperature that formation of explosive vapor 
and air mixtures was eliminated, the dry cleaner had 
to choose between two types of equipment: (a) petro- 
leum solvent equipment using the conventional Stod- 
dard solvent with a low flash point of 104F designated 
as a Class II installation, and (b) units employing syn- 
thetic non-flammable solvents designated as Class IV 
(See table). 

Petroleum solvent equipment was recognized as 
offering greater output per dollar invested at lower 
operating cost and was considered less harsh on cer- 
tain types of fabrics. There was, however, one serious 


drawback: fire laws and insurance regulations pro- 
hibited the installation of this equipment in certain 
types of locations. Buildings used for dry cleaning 
could be used for no other purpose. Detailed require- 
ments as to construction, ventilation, lighting, heating, 
etc., also had to be met. All electrical equipment, 
motors, controllers, over-current devices, switches, etc., 
installed in the dry cleaning or other areas subject to 
flammable vapors, had to be of the explosion-proof type 
approved for Class I, Group D hazardous locations 
(Nema No. 7 enclosure) as defined in the National 
Electric Code. 

The problem, therefore, was to find a petroleum dis- 
tillate with a flash point far enough above the hottest 
anticipated room temperature that would classify it 
as a safety solvent. Hoffman chemists working in close 
collaboration with several of the major oil companies 
succeeded in developing such a solvent, according to 
the following specifications : 

Flashpoint (closed cup)—Not below 59 C (138.2 F) 
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To obtain UL approval on equipment 
using 140 F high-flash petroleum sol- 
yent, mechanical and electrical inter- 
locks to force a prescribed starting se- 
quence, timers for cycle periods, ther- 
mostatically controlled switch, and fail- 
safe devices in the event of power failure 
were included in the electrical controls. 


Initial boiling point — Not lower than 181 C 
(357.8 F) 

Ignition temperature — Not lower than 234 C 
(453.2 F) 

Power limit of explosive range—Not less than 0.8 
per cent by volume in air at an initial temperature 
of 150 C (302 F) 

Spontaneous heating—The cleaning solvent shall not 

heat spontaneously. 

The next step was to design and build the necessary 
machinery and equipment with all known safety fea- 
tures, as would comprise a complete dry cleaning sys- 
tem, to utilize the newly developed solvent. This in- 
volved the washer, extractor, drying tumbler, filter, 
still, moisture separator, button and lint trap and vari- 
ous solvent storage tanks, Fig. 1. Next, was the 
selection of the proper filter and still pumps, gages, 
sight glasses, float controls, valves and piping. 

Then, the electrical components—motors, controllers, 
overload devices, switches, wire, conduit and fittings— 





Standards for Safeguarding 
Dry Cleaning Equipment 


The National Board of Fire Underwriters specifies the 
Standards for Safeguarding Dry Cleaning Plants in NBFU 
Pamphlet No. 32, current issue. Paragraph 15 reads “As a 
means of determining the class of installation into which a 
dry cleaning system may fall, the following schedule devel- 
oped by the Underwriters’ Laboratories, Inc. for the rating 
of hazards of flammable liquids shall be employed: 


Ether rates ...°..... ..100 

Gasoline rates ..... A 90—100 
Alcohol (ethyl rates) . . 60— 70 
Kerosene rates ..... ; . 30— 40 
Paraffin oil rates . is beats ee 


Paragraph 16 “For the purpose of these standards, dry clean- 
ing installations shall be arranged in four classes according 
to the foregoing hazard scale as follows: 

Class I —Systems utilizing solvents rated above 40. 


Class II —Systems utilizing solvents rated 40 or below 
but which do not comply with Class III or 
IV requirements. 

Class 11I—Systems employing equipment approved by 
Underwriters’ Laboratories, Inc. utilizing 
listed solvents having specified characteristics 
and rated 25 or below. 

Class [V-—Systems utilizing solvents classified as non- 
flammable, or as non-flammable at ordinary 
temperatures and only slightly flammable at 
higher temperatures (rated not over 5) 


were selected. The motors were all open type, and 
general purpose except those for the washer, extractor 
and tumbler cylinder. The controllers, overload de- 
vices and switches were Nema No. 1 enclosures and 
UL listed items. Also the wire, conduit and 
fittings were listed for use in ordinary loca- 
tions. 

The result was a safety dry cleaning unit 
(to be known as the 140-F) assembled and 
completely piped and locally wired according 
to standard floor plans. Provision was made 
for shipment of the various elements so that 


Fig. 1—Class III Hoff- 
man safety solvent (140 
F) system consists of (I. 
to r.) solvent still, filter, 
solvent storage tanks (at 
rear), washer, button 
trap, centrifugal extrac- 
tor, and tumbler or drier. 
In the Model M-1 shown 
there are six motors: still 
pump, 1 hp; filter pump, 
1 hp; washer, % hp; ex- 
tractor, 2 hp; tumbler 
cylinder, ¥% hp, and tum- 
bler fan, 34 hp. 


piping could be left on machines as far as 
possible, being broken only at unions of 
which the matching halves were appropriately 
identified. 

The final step was to have the unit and 
solvent tested by engineers from the Under- 
writers’ Laboratories, Inc. The tests resulted 
in a listing being granted as a Class III dry 
cleaning installation. Now it was possible 
for a dry cleaner who preferred to use a 
petroleum solvent to secure the possible ad- 
vantages of a more favorable business loca- 
tion and to be in the same building with other 
occupancies. 

Since the washer and extractor operate at 
room temperature, no special problems were 
involved here. Solvent is finally removed 
from the garments by evaporation and dilu- 
tion by air. Design of the drying tumbler 
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presented a special problem due to the solvent having 
a much higher flash point than petroleum solvents 
heretofore used for commercial dry cleaning. To com- 
pensate for the slower evaporation rate which neces- 
sarily accompanies the high flash point of the solvent, 
high rate of air flow and sufficient heat input must 
be provided in a safe manner so that the bulk of the 
solvent is removed below its flash temperature under 
conditions of extreme dilution of the vapor with air. 
Thereafter, a higher temperature must be applied to 
thoroughly deodorize heavy fabrics, and finally a means 
for cooling the load—all in an automatic cycle. Also 
to be provided was positive temperature control for 
drying silks and other sensitive materials at a tempera- 
ture below 140 F. 

Basically the tumbler consists of a power-driven per- 
forated cylinder through which heated air is drawn 
under controlled conditions. Two motors are required, 
one for the tumbler cylinder, the other for the fan. 
Heat is supplied through steam coils. 

Drying takes place in three temperature steps, each 
thermostatically controlled. The first is a low-heat 
cycle of a fixed duration in which the temperature is 
regulated not to exceed 140 F. At this stage, hazard- 
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LEFT END OF TUMBLER 
CYLINOER DRIVE DISENGAGEO 
ELECTRIC CURRENT OFF 


Fig. 2—Safety tumbler viewed 
from left end, with door 
closed, control lever in “of” 
position, power off and sole. 
noid not energized, thereby 
locking operating lever 


. through pawl 116 and rocker 


arm 115. When door is Open, 
gate 126 rotates a half turn 
to lock arm 115 in position 
shown. With solenoid ener. 
gized, pawl 116 is released 
and switch C (left) Opened, 
In operating position, lower 
end of operating lever acty. 
ates push buttons A and N in 
box above fan motor starter 
and also closes warning signal 
circuit through N. Steam coils 
at air inlet at upper left, with 
valves to right of them, 


ous concentrations of solvent are removed. ‘The sec- 
ond is a high-heat cycle adjustable over a 30-min range 
and regulated at 230 F; this stage removes remaining 
solvent and thoroughly dries the clothes. Third is a 
cooling period of sufficient duration to reduce tempera- 
ture of the clothes to a safe point for handling. 

Drying tumbler is a perforated cylinder 36 in. in 
diam and 30 in. long mounted in a housing 33% in. 
long, 51 in. wide and 64 in. high. For the sides and 
steam coil compartment 10-gage sheet metal is used 
and for the top, bottom, front and rear, and for the 
door, No. 14 gage. The perforated cylinder is pro- 
vided with a sliding door held closed by latches. For 
lifting and turning the fabrics four canvas covered ribs 
are fastened longitudinally to the interior of the cyl- 
inder. The cylinder is mounted on steel trunnions 
supported by bearings located outside of the tumbler 
housing and is electrically bonded to the tumbler hous- 
ing by a phosphor-bronze spring which bears against 
the end of one trunnion. 

Cylinder has a rated capacity of 40 Ib of dry fabrics 
and is driven by a %-hp, 1750-rpm low-torque motor 
(125 per cent) at 30 rpm through a worm gear reduc- 
ing unit. Through a timer it is reversed three times 
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a minute—16 sec “on” and 4 sec “‘off’”—to permit the 
motor to come almost completely to rest before the 
next reversal takes place. This system prevents the 
motor from overheating through plugging action. Low 
starting torque is specified to give smooth reversals 
and long life to the transmission system. Motor has 
a 40 C rating. 

Radial impeller suction fan is directly driven by a 
3450 rpm, 34-hp motor and is mounted at the left and 
near the bottom of the tumbler. It draws heated air 
down through the load and exhausts vapor-laden air 
to the outside atmosphere through a stack. Air intake 
is through steam-heated coils, fin type, which are lo- 
cated at the upper left of the machine, Fig. 2. Heater 
coils are connected to steam supply line, maximum 
pressure 100 psi, through a manually operated valve 
which is used to start or stop the flow of steam to 
the machine. 

To meet Underwriters’ Laboratory requirements for 
safety, these provisions had to be included in the 
electrical control system: 

(1) Temperature of the air stream maintained below 
flash point of the solvent while machine is being 
loaded or unloaded. 

(2) Fan starter so interlocked electrically as to in- 
sure operation while machine is in use. 

(3) Necessary interlocks so that cylinder cannot be 
power driven while the shell door is open. 

(4) Means to automatically flood the interior of the 

~ tumbler with steam in case of electric power 
failure when the temperature within the machine 
is above the solvent flash point, and to auto- 
matically lock the machine closed until electric 
service is restored and until the temperature 
within the tumbler is below solvent flash point. 

(5) Audible signal in the event of power failure 


during either low or high-heat period. 

(6) The necessary automatic cycle controls and in- 

terlocks. 

Aside from the two motors and the automatic re- 
versing controller for one of them, already mentioned, 
the complete electrical system comprises a magnetic 
starter with pushbutton control, reversing contactors, 
limit switch, thermostatically operated switch, two in- 
terval timers, a half-turn motor, Fig. 3, solenoid, three 
pilot lights, three resistors, a 6-volt bell and four dry 
cells. An elementary diagram, Fig. 4, shows the hook- 
up of these devices. 

Control is semi-automatic in that manual control 
levers are tied up with electrical switches that force 
operator to go through a fixed cycle to start machine. 
Thereafter cycle control is governed by timing switches. 
Reversing timer TRI for the tumbler drive, for in- 
stance, controls forward (F) and reverse (R) con- 
tactors for the cylinder motor. Timer is started with 
pushbutton A upon actuation of a manual starting lever, 
but this can be shifted only if certain preparatory moves 
have been made. 

Timer TR2 is a fixed-cycle type, with automatic re- 
set. It limits the low-heat cycle to 10 min and is lo- 
cated in the junction box containing the program signal 
lights. High-heat timer 7R3 can be adjusted by the 
operator for the length of deodorizing period (up to 
30 min) and is therefore located within convenient 
reach at the right of the machine. Shift between the 
two timers is effected by a half-turn motor which con- 
trols three push button switches and the main steam 
valve. The push buttons are operated through three 
disk cams, with levers and bellcranks. 

The valve is a sliding stem type connected in the 
main steam line between the shut-off valve and the 
heating coil and is actuated by a crank and lever sys- 
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Fig. 3—Half-turn motor controls 
change from low-heat to high-heat 
cycle and back by (1) opening main 
steam valve by crank and mechanical 
linkage at left and (2) setting up ap- 
propriate electrical circuits through 
cams and linkages actuating pushbut- 
tons B, E and G. 
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tem. For operation in the low-heat parts of the cycle 
a thermostatically controlled valve is connected in a 
by-pass from the shut-off valve to the heating coil and 
is designated as the safety regulator. It is adjusted to 
admit only enough steam to maintain air entering the 


Fig. 4—Elementary wiring diagram and sequence of oper- 
ations for controls on Model M Hoffman 140 F safety drier. 


NOMENCLATURE 
F & R—Cylinder motor reversing contactors 
M -—Fan motor starter 
CR1 —Safety relay 
CR2 —Warning relay 
TRI —Reversing timer (Cams set for 16 sec “On,” 4 sec “Coast 
TR2 —Low-heat timer, 10 min fixed cycle, automatic reset 
TR3 —High-heat timer, 0-30 min adjustable, automatic reset 


”) 


A —Cylinder control pushbutton © 

B  -—Safety interlocking door solenoid 

C —Safety pushbutton (actuated by solenoid) 

D —Thermostatic switch (closed only when air in tumbler is 
below 138 F) 

E —Low-heat pushbutton (actuated only when half-turn motor 
changes from high-heat to low-heat position) 

G  —High-heat pushbutton 

H -—Selector switch marked “Wool-—Silk” 

I —Half-turn motor operating E, G and main steam valve 

J —Warning signal 

K  -—Batteries (dry cell) 

L —wWarning switch 

N  —Drying cycle pushbutton 


SEQUENCE OF OPERATIONS 


ST ART—Fan motor is started first, then cylinder motor. 

To start fan motor, press start button on M to complete circuit. 
If the operating lever is not in the disengaged or “up” position 15-2 
will be open at N and the fan cannot be started. 

To start cylinder motor, push operating lever down to actuate 
pushbutton A, closing circuit to TRI timing switch, and F and R 
contacts. Operating lever is interlocked with shell door which must 
be closed. This lever also actuates pushbutton JN to close circuit to 
low-heat timer TR2 and start the automatic drying cycle if selector 
switch H is set at “wool”. Operating lever is locked in the disen- 
gaged position until door solenoid B is energized through circuit 
4-19-5. Circuit 19-5 cannot be made until coil CRI is first energized 
through the thermostatic switch D which completes 4-17-18-5 when 
temperature is below 140 F. When B is energized, C is actuated to 
open 17-18. The circuit for coil CR] is maintained through its con- 
tacts 17-5. 


AUTOMATIC OPERATION—(Only if H is on position “wool”) 
1. Low-heat cycle: The low-heat timer 7R2 is started through cir- 
cuit N23, H, G, E-20. indicated by red pilot light, when N is de- 
pressed by operating lever. After fixed period has elapsed, contacts 
20-25 are closed, energizing the half-turn motor changing it from 
low-heat to high-heat position. This operation opens the main steam 
valve on the heating coil inlets, and actuates pushbutton switch G 


(see Fig. 3) opening 22-2] and de-energizing TR2 timer clutch. This 
action resets the timer to zero ready for another cycle. At the same 


time G makes 22-27 and starts the high-heat timer 7R3, indicated 
by the yellow pilot light. 


2. High-heat cycle: When the pre-set time has elapsed (0-30 min), 
timer contacts 27-15 are made, completing circuit to the half-turn 
motor, changing it back to its low-heat position. This operation 
closes the main steam valve on heating coil inlets, and resets G 
contacts back to 21-22. The TR3 clutch is thus de-energized and 
timer reset to zero, ready for another cycle. Half-turn motor also 
actuates pushbutton E, preventing the low-heat timer from recycling, 
and setting up the cooling cycle through 16-18. 
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perforated cylinder at a temperature not exceeding 
140 F and is sealed after adjustment. This valve jg 
actuated mechanically by a large liquid expansion byl} 
located in the hot air passage between the steam oi] 
compartment and the load cylinder. As an additiona] 
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3. Cooling cycle starts at the time indicated when all three pilot 
lights are off. Fan circulates air at room temperature through the 
tumbler until temperature within cylinder is reduced to safe point 
as indicated by thermostat D which closes 5-18, completing circuit 
5-18-16-4, indicated by the green pilot light. This signifies the com- 
pletion of the operating cycle. 


MANUAL OPERATION :— When H is set at position “Silk”, cir- 
cuits are opened at 23-22 to the timers and to the half-turn motor 
at its initial or low-heat position. Thus, the air temperature will be 
controlled below 140 F by the thermostatic valve for as long a period 
as is desired to dry and deodorize light fabrics. The machine may 
be started and stopped at any time. 


To stop the machine, operating lever is raised to the disengaged 
position which opens pushbutton A, stopping the cylinder motor. 
This operation also restores E to its original position, closing 21-20 
which is then ready for the next cycle. The fan is normally left run- 
ning unless the immediate work for the tumbler is completed. A 
stop button on starter stops it. 


WARNING SIGNAL: If there is a power failure during the oper- 
ating cycle, coil CR2 is de-energized, closing its normally open con- 
tacts 29-28 and ringing warning signal. 
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A—Multibreaker panel board (eight cir- 
cuits) B—Starter for extractor motor. Cl, 
C2—Starters for filter pump motors. DI, 
p2—Reversing controllers for washer mo- 
tors. KI, K2—Filter pump motors. 


Fig. 5—With the exception of the au- 
tomatic tumbler controls, all the elec- 
trical controls in a dry cleaning unit 
installation are grouped on one panel 
behind the extractor (see Fig. 1). 


safety measure, there is provision for flooding the 
tumbler housing with steam in the event of power 
failure. This is done by means of a jet connected to the 
by-pass between the shut-off valve and the thermo- 
statically controlled valve. Flow of steam to this jet 
is automatically controlled through two lever-operated 
valves. 

If power failure occurs during the high-heat cycle, 
linkage governed by gravity release of the solenoid 
plunger and the half-turn motor in its high-heat posi- 
tion will open the jet pipe in the tumbler, spraying the 
interior with steam. Operator is alerted by warning 
bell and closes the main steam valve until the power 
is restored. To stop the signal he must disengage the 
operating lever which opens pushbutton L. Tumbler 
is locked shut by de-energized solenoid until contents 
have cooled down. 

When the power is restored and the machine is 
restarted it will follow the whole automatic cycle as 
both timers are at their initial or zero position, and 
the half-turn motor has been returned to its low-heat 
position by means of connection 15 from N to J. 

Detailed description of circuit operation is given with 
the elementary wiring diagram, Fig. 4. A number of 
safety interlocks have been provided, hoth mechanical 
and electrical. Operating lever is interlocked mechani- 
cally with the shell door and cannot be placed in the 
running position until the door is closed. Furthermore, 
even if the door is closed, the operating lever cannot 
be engaged to start the cylinder motor until the fan is 
running and there is a safe air temperature in the 
tumbler. This involves a solenoid door latch governed 
by a thermostatic safety switch. 

Fan starter has ‘“‘start-stop” pushbuttons located in 
the cover at left of tumbler and directly above this 
starter is selector switch 7 for silk or wool and two 
pushbuttons (A and N) governed by the operating 
lever. Behind it is pushbutton L which is used to cut- 
out the warning signal when the lever is disengaged. 
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The adjustable timer 7R3 is mounted on the right 
of the machine facing the front, within reach of the 
operator who sets this timer for the desired deodorizing 
period. A junction box provided with a keyed lock 
in the cover, mounted on the top rear of the tumbler, 
contains the three indicating lights, the fixed, low-heat 
timer 7R2, thermostatic switch D and safety relay 


CR1. Cylinder motor reversing control and its re- 
versing timer TR1 are also located in this junction box. 

The half-turn motor J and pushbuttons E and F, 
which it operates, are mounted on the top of the tum- 
bler near the rear. Warning signal J, its battery supply 
K and associated relay CR2 are mounted in a box on 
the left near the back of the machine. Safety inter- 
locking door solenoid B, which‘has its plunger mechan- 
ically interlocked with the operating lever, and push- 
button C are mounted on the left near the top of the 
tumbler. 

Where the customer’s power supply is other than 
220 volt, 3 phase, 60 cycle, for which this complete 
unit is listed, the necessary transformers, phase chang- 
ers or converters are provided. 


Design Changes 


When the safety tumbler was first introduced the 
cylinder was belt driven from line shafting which many 
dry cleaners had in their plants. Reversing pulleys 
for periodically reversing the cylinder rotation were 
provided on the machine. Next, the cylinder was 
motor belted with mechanical reversing, using the same 
header arrangement. Later on, the reversing type low- 
torque motor was provided for direct reversal of the 
cylinder. 

The indicating lights which were originally medium 
base 220 volt, 25 watt lamps with colored hoods are 
now the compact candelabra base, colored jeweled pilot 
lights using a 6S6 lamp. 

The warning signal was originally a steam whistle 


(Continued on page 164) 


77 





Ethoxvlines 
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N THE course of the last few years a new class of 

resins, which have been named ethoxyline resins, 

has been developed. When cured, these resins 
possess many interesting properties. Their use in the 
electrical field is indicated for bonding, casting, potting, 
and surface-coating applications. (1)! The curing 
process is extremely simple and thus enables the de- 
signer of electrically operated products to solve many 
of his problems in new ways. 

Ethoxylines are thermosetting products characterized 
in the uncured form by substantially reactive ethylene 
oxide groups at the ends of their aliphatic-aromatic 
chains. The basic resins are thermoplastic in character 
and can be converted by means of suitable hardeners 
such as metals, basic substances, anhydrides and com- 
pounds containing active hydrogen, etc., into hardened 
products, which exhibit practically no thermoplastic 
properties. 

Following properties are common to all the members 
of the ethoxyline class of resins: 

1. Curing is carried out with practically no volatile 








a new group of 
triple-function resins 


substances being split off. Consequently much less 
shrinkage takes place and no pressure is required 
for curing. 

Outstanding adhesion to the surfaces of a wide 
variety of materials is attained. 

3. Cured resins possess very good mechanical strength 

and dielectrical properties. 

Application of a resin with the above-mentioned qual- 
ities presented no immediate difficulties as a surface- 
coating material, but considerable research was re- 
quired to solve the problems involved in casting and 
bonding. This paper presents an account of some of the 
practical results obtained in these two fields: 

Araldite Casting Resin Type B. A good general idea 
of the value of this class of resins may be obtained by 
comparing them, for instance, with typical representa- 
tives of the other resins in use today for similar purposes 
in the electrical field. Values given in Table I were 
taken from current technical literature and represent 
average figures, which may have to be adjusted one way 
or the other. From this table it will be seen that 
Araldite casting resin Type B exhibits good, all-round 
mechanical strength and dielectrical properties. 

In addition to these properties this resin possesses 
the following valuable properties, which, in our belief, 


bo 


1 First resins of this type were supplied to various industrial users 
under the trade name “Araldite’’ which covers adhesive, casting, and 
surface-coating resins. This is a Ciba Ltd., Basle, registered trade-mark; 
patented or patents applied for in most industrial countries. Production 
in the United States is contemplated by Ciba Company, Inc., New York 
City. (Numerals in parenthesis apply to references at end of article.) 


Combination of good mechanical and dielectric properties at extreme temperatures indicated use of Araldite casting 
resin B for these sealing or potting applications (note arrows). Left to right: Capacitors, a ring collector, and a special- 
purpose transformer. Resin for collector had a 20-per cent admixture of slate powder (see Table II). 
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Ethoxyline resins are a recent development, but their proper- 


ties have already aroused wide interest as product design tools 


in bonding, potting, surface-coating applications. This article 


presents detailed property data and cites many applications. 


are not to be found in any other resin of the same 
quality : . 

1. No special precautions are required when casting. 
Castings of practically any size and free from 
bubbles and high internal strains are easily ob- 
tainable. 

Remarkable adhesion; but this characteristic can 
be altered where desirable by special treatment of 


bo 


the molds. 

3. There is very little shrinkage during the process 

and practically no splitting off of volatiles. 

It should be clear from the above-mentioned com- 
plex of qualities that this casting resin is particularly 
suitable for many purposes in the electrical industry. 
In some cases the use of this resin provides a more 
satisfactory design solution than has been hitherto pos- 
sible. It is, however, necessary to design the parts to be 
brought together into a fixed relation in such a way 
that allowance is made for the differences in the thermal 
coefficient of expansion of the resin and the materials 
(such as glass and metal) being joined. Thermal co- 
efficient of expansion of the resin can be reduced from 
60 x 10° to 25-30 x 10° by incorporating suitable 
fillers. The fact that curing is carried out at elevated 
temperatures might at first sight be considered a dis- 
advantage. Electrical engineers, however, should wel- 
come the possibility of working under these conditions 
since they ensure that the parts retain no moisture. The 
versatility of applications for casting (or potting) pur- 


poses is adduced in the various illustrations accompany- 
ing this article. 

Araldite casting resin B is cast as follows: The resin 
is heated to about 130-140 C, the hardener (2) is added 
and curing is carried out at temperatures between 90 
and 200 C. Pot life of the resin once the hardener is 
added is about 50-90 min at 130-140 C. The sequence 
of processing can be arranged in a flow pattern for 
mass production, Resin flows freely and penetrates by 
capillary action into the smallest gaps. Some suitable 
filling materials are sand, slate and asphalt. Table II 
shows the effect of additions of slate powder on the 
dielectric constant and dissipation factor. 

A particularly interesting use of this resin is for im- 
pregnating glass fibers. Excellent results are obtained 
as regards the adhesion of resin to the fibers although 
curing is carried out without pressure. 

Araldite Bonding Resins. This bonding resin (3) pro- 
vides a new way of solving the problem of bonding 
materials which are impervious to volatile substances 
and which cannot be bonded under pressure. 

Two main types at present available are Type I (rods 
and powder) and Type XI (solution). With these 
resins it is possible to produce bonds of very great 
strength. Most of the properties mentioned in connec- 


tion with casting resin B (see Table I) are also found 
in the bonding types. The following summary sets out 
the further qualities possessed by Araldite Type I. 

1. Mechanical Strength of Araldite I Adhesive Type 





Some bonding applications of Araldite resin Type I: Left, steel bonded to phenolic in an electrical switch part; top 
center, telephone membrane consisting of a metal-resin-metal sandwich; lower center, a flexible-cable terminal where 
the resin is used to bond steel to brass; right, a lightweight metal plate bonded to a phenolic part. 
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Top, a Type XI solution was used to bond the lamina- 


tions of this magnet core. Operation is to spread the 
resin solution on the sheet metal, allow it to dry, and 
then stamp out the parts. Cured resin layers show good 
dielectric properties, high mechanical strength and heat 
resistance. Center, casting resin B was used for potting 
this frequency filter (sectional view). Curing tempera- 
ture, 90-100 C. Results show minimum shrinkage, ab- 
sence of voids, minimum absorption of moisture, and 
secure embedding of all components to provide desired 
mechanical and dielectric properties. Bottom, metal and 
porcelain electrical parts bonded with Type I resin. 
Fig. (a) shows resin tablets in forefront; (b) shows tab- 
lets placed in porcelain fitting prior to curing with metal 
terminal; and (c) bonded part after cure. This process 
of bonding is adaptable to machine production runs. 


Bonds. Shear strengths in bonding various metals under 
static load, with double overlapping, length of over- 
lapping 5 mm, curing conditions 1 hr. at 200 C, surface 
of metal roughly polished and degreased, and pressure 
< 0.5 kg/mm? are as follows: 

Aluminum Alloy (Anticorodal Al-Mg-Mn-Si) : 5.7 
kg/mm*® (limit elasticity 29.7 kg/mm? of the mate- 
rial used). 

Tron: 4.88 kg/mm? (limit of elasticity 24.1 kg/mm*). 

Chromium-Nickel Steel: 5.4 kg/mm? (limit of elas- 
ticity 30.5 kg/mm7”). 

Copper: 4.95 kg/mm? (limit of elasticity 25.5 kg/ 


mm? ). 

Phosphor Bronze: 5.35 kg/mm? (limit of elasticity 
62.3 kg/mm’). 

Brass: 5.35 kg/mm? (limit of elasticity 27.5 kg/ 
mm?*). 


Shear strengths of this resin at various temperatures, 
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Table Il—Electrical Characteristics of Araldite 
(Ethoxyline) Casting Resin with Slate Filler* 






Dielectric constant 


106 eps 






Hardening 22 C 50 C 10A4C | 99¢ 
treatment (72 F) (122 F) (219 F) (72 F) 





36 br 130C | 
(270F) | 4.4 4.8 5.6 3.9 






3hbr180C | 
(355 F) 1.65 5.0 3.4 1.15 






Dissipation factor 









50 cps 800 cps 106 cps 
Hardening 
treatment 25C | 100C 25 C 0c | 25¢ 
(77 F) | (212 F)| (77 F) | (212 F)| (77 Fy 
36 hr 130 C 
270 F) 0.021 0.052 | 0.017 | 0.035 | 0.030 






3 hr 180 C 


(355 F) 0.026 0.066 | 0.021 | 0.038 | 0.099 





* All tests are on resin filled with 25 per cent of powdered slate by weight. 
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Millions of stress reversals 





Fatigue strength of Araldite-bonded Avional D sheet (an 
aluminum alloy corresponding to duralumin) 1 mm 
thick with 13-mm lap at joint. 


also at static load, double overlapping, length of over- 
lapping 5 mm, curing conditions: 1 hr. at 200 C, with 
all tests made on Anticorodal metal (Al-Mg-Mn-Si) 
are as follows: 

At —60C,7.5 kg/mm? 

At —20C, 6.48 kg/mm? 

At +20C,5.7 kg/mm* 

At +60C,4.3 kg/mm? 

At +100 C, 2.92 kg/mm? 

When curing was carried out for longer periods 
(24-48 hr) at about 170 C, further hardening took 
place, which gave shear strengths at 120 C about 70 
per cent of those at 20 C. Further curing for eight 
days at 120 C gave shear strengths which at 150 C 
were 40 per cent of those at 20 C. 

Fatigue shear strength was investigated at testing 
temperature of 20 C, and stress reversals of 4000-5000 
per min. The ratio of fatigue to static shear strength 
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| 
| 
| STORAGE LIFE 


| _— 


CURING PROCESS, 
POLYMERIZING 


"CURING PROCESS OR 


POLYMERIZING 
| CARRIED OUT BY: 


ADHESION TO THE 


‘SURFACE OF DIFFERENT 


MATERIALS 


| SHRINKAGE ‘DURING 
CURING 


TENSILE STRENGTH 


FLEXURE 


IMPACT STRENGTH © 


"~~ MODULUS OF 
ELASTICITY 


"SPECIFIC GRAVITY 


| HARDNESS 


THERMAL COEFFICIENT 


\OF EXPANSION, LINEAR Special test 


MAX. PER DEG ¢ 


—— 


HEAT DISTORTION 


| WATER ABSORPTION 


per cent 





SUMMARY OF PROPERTIES OF ETHOXYLINE AND OTHER CASTING RESINS 


OTHER CASTING RESINS 
(VALUES DETERMINED BY APPROPRIATE ASTM TEST METHODS) 


ETHOXYLINE RESINS 
(ARALDITE TYPE B) 
TEST METHOD 


(EUROPEAN, 
SEE FOOTNOTE 


Practically unlimited 


[ No volatile substances 

are split uff; no special 

| precautions; no precise 
temperature 


Resin manufacturer 


or user 


Outstanding ‘ 


052.3% 


6.5—8 kg/mm 4 


VSM 77101 


Schopper 
test bar 
120x15x10mm 
Schopper 
test bar 
120x15x10mm | 


900—1200 kg /cm? 


10—20 cmkg/cm4 


—35,000 kg /cem 


VSM 77109 L.1—1.2 
Vickers 


kg/mm? 20—24 


60x10~“ 
with high percentage 
of extender 
Cie ae 25—30x10 
Test by 
Martens, 
test bar 
120x15x10mm | 


100—120C 


7 days 
test bar 
120x15x10mm 





DIELECTRIC 
STRENGTH 


VSM 77107 


k 
(Short time) | 3 ilovolts/0.5mm 


Limited 


Volatile substances; 
are split off; careful 
curing necessary 


In many cases user 
must prepare resins 
himself 


None 


4264 kg /mm: ; 
770—1200 kg/cm 


0.25—0.40 
ft -Ib /in 


20—35,000 kg /em: 
i3 
M93—120 


60—80x10~* 


aenensneamth = - 


In many cases limited 


No volatile substances 

are Split off; in many 

Cases presence of air 

inadmissible; careful 
__ Curing 


Resin manufacturer 
or user 


Appreciable 


Varies in some cases 
up to 10% 


2.5—6.4 kg/mm 





609—1200 kg fem? 
0.3—0.4 
ft - Ib /in 


20—57,000 kg/cm 


1.1—1.46 
M85—115 


80—100x10~* 


ae unlimited 


No volatile substances; 
careful curing 


Resin manufacturer 
Or user 


Slight 


Varies in some cases 
up to 10% 


4 6—4.3 3 kg/mm 


420—920 kg /em? 


0.2—0.4 
ft - Ib /in 


} 20—45,000 kg/cm? 


13-14 


M95—M119 


YL ee ee ee ee ee en 


50—100x10~° 


4 


The monomeric 
product limited 


Careful curing 


Resin manufacturer 


of user 


amma 


None 


10—20% 


5.77.0 kg/mm * 


—+ 


1050—1200 kg /cm 


fl 


VALUES CAST PHENOLIC®| POLYESTER ALLYL“ ACRYLIC ¢ POLYSTYRENE ° 


Resin manufacturer 


60— —6.4 kg/mm? 


850—1120 kg /em: 





0.4 
ft - Ib /in. 
28—36,000 kg/cm 


sill inital 


—— 


1.18—1.19 
M96—M102 


90x107° 


sie 


T 
Ae 


+ _ 
0.25—0.4 
ft - Ib /in 


35—42,000 kg /em2 
(Tension) 


— 





| M65—M75 


60—80x107° 


aisisil 





60—116C 


60—88C 


90—100C 


95—100C 








350—400 vpm 


0.034—0.44 


0.2—0.4 


0.04—0.05 





380 





E RESISTIVITY 
ee 


DIELECTRIC 
CONSTANT 


DISSIPATION FACTOR 


| SURFACE RESISTIVITY 


TRACKING 
RESISTANCE 


pa 


ASH CONTENTS 





10"— —10°’ohm- cm 


8X10? 110° cps 
1 25C10. a 0.007 | 0.027 
I 00C} 0.005} 0.005 | 0.027 
‘ High 


poh 17, | 
publ. No - . 
page 6. Good 
_Istedition | 

SEV 
publ. No. 177, 

page 4, 
_ Ist edition 


SEV 
publ. No. 177, 
page 7, 
Ist edition 


0—7.0X10* 





10° cps 
4.0— 


1000 | 
55 


jan 


a 
65— 
5 


0 
60 Tis 
01— 
0.15 


d01—| 


| 
| 
ah 1000 | 
10.05 | 0.05 


0.04— 10. 


| 60 [1000 [10% cps. 


30—| 28 
4.36 | 32] 37 


>4x10"4 


450—500 


> 10" 


—————_———— 
> 400 


10'7—10' {Type 1) 





of 1000 | 10° cps | 


—|3.35—] 36— 





45 
b 9.0 45 


60 | 1000 
3.5—| 3.0— 
4.5 3.5 


2.J— 
3.2 


10° cps | 


1000 rs cps 





"60 Tiooo 
0.003— 
0.028 e 005 


10° cps 
0.009— 
0.026 _ 


i 


60 


| 006— 
0.019 


1000 


0.01 0.028 


0.06 


10° cps 


60 | 1000 


0.06 {0.06 | 0.03 


0 [10% cps | 60 
0.05—|0.04—1 0.02— | 





Sg 
T1000 ee] 
10—50x 1075 




























Note: 


methods are given where known. 


Values taken from current technical literature. 


As noted, 


refers to Vereins Schweizerischer Maschinenindustrieller (Society of Swiss Machine 


test methods in the second column, applicable 


Wherever possible and practicable all values are calculated in metrical measures. 
to ethoxyline resins, refer to European standards. 
Builders) ; 





Standard test 
VSM 


SEV refers to Schweizerischer Elektrotechnischer Verein 


(Swiss Electrotechnical Society). ASTM methods were used for the other casting resins. 










® Mechanical and chemical grade, type I.* © Heat resistant.* 
> Rigid quality.* 
© Cast allyl.* 


4 Cast resin, 


£ No adhesion to molds when properly pretreated. 


© Generally speaking the differences of impact strength are small. 


heat-resistant type II (b).* 


* Source of property values cited in table is the Plastics Materials’ Manufacturers Association (Technical Data, May 1948). 


is the same for single and double overlapping bonds and 
amounts to about 0.33 when the relation of length of 
overlapping to thickness of the sheet metal is 5:15. 

In a test for fatigue shear strength under dynamic 
flexural load it was found that the fracture occurred 


first in the metal and only later in the resin bond (see 
diagram on page 80). 
Tensile strength under static load, curing conditions 
of 1 hr at 200 C, on Anticorodal metal (Al-Mg-Mn-Si) 
(Continued on page 164) 
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Three control systems 


for d-c adjustable-speed drives 


W. L. O. GRAVES and E. H. DINGER 
Control Engineering Divisions 
General Electric Company 


INCE there appears to be a great deal of interest 

in the application of magnetic amplifiers as control 

elements of adjustable-speed d-c drives, it seems 
desirable to compare such a system with well established 
systems employing electronic rectifiers and rotating 
apparatus. The comparison will be limited to closed- 
loop, regulating types of d-c adjustable-speed drives 
such as are charted in Fig. 1. 

Electronic control for variable-speed drives, Fig. 2, 
consists basically of a phase-controlled rectifier of one, 
two or more thyratron tubes. Phase control is accom- 
plished in a vacuum tube amplifier which combines in- 
put, feedback and modifying signals to “turn on” the 
rectifier the right amount to accomplish the desired end 
result, which may be speed, voltage or tension control. 
Output of the rectifier may supply a motor armature 
either directly or through the field of a d-c generator, 
or it may supply the motor field. In either case, the 
functions that can be obtained in the corresponding elec- 
tronic amplifier are essentially the same and include 
current limit, voltage control and voltage limit. 


A-c supply 
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The multiple-field amplidyne generator is a rotating 
machine similar in outward appearance to a conven- 
tional d-c generator. Internally, it is effectively two 
generators in series so designed as to use but one arma- 
ture winding and one magnetic structure. Fig. 3 shows 
the principle components of the amplidyne. The control 
winding provides excitation for the amplidyne and 
produces a voltage at the first set of brushes. These 
brushes are short-circuited and produce a much larger 
excitation at right angles to that provided by the con- 
trol winding. This produces the main output voltage at 
another set of brushes placed at right angles to the 
short-circuited brushes. A compensating winding, car- 
rying output current, is added to prevent interaction 
between the control circuit and the output circuit. 

As a control element, an amplidyne has high power 
amplification and a faster speed of response than two 
conventional generators connected in series to provide 
the same power amplification. However, it has two time 
constants which are in series between input and output. 
The quadrature axis time constant is usually less than 


Quadrature 
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Compensating 
winding 


Contro/ 


wird) ng 
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A comparison of 
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MULTIPLE-FIELD GENERATOR 
ELECTRONIC RECTIFIER 


one second while the control field time constant is con- 
siderably smaller. The control power required is usu- 
ally less than one watt for standard units. The ampli- 
dyne has the advantage that once it has been properly 
set up and adjusted, maintenance problems are essen- 
tially the same as those for any d-c machine. 

Fig. 4 shows a typical amplidyne circuit simplified 
to include only the basic elements. In this instance, the 
amplidyne is connected so as to provide variable motor 
speed through regulated variable generator voltage. 
Close speed regulation is commonly obtained in such a 
circuit by the addition of IR compensation. 

The third type of adjustable speed control to be con- 
sidered is the magnetic amplifier. As early as 1915 dis- 
cussions of such devices appeared in the technical press, 
but these were the straight saturable core reactor type, 
in which saturation and hence output was varied by 
means of a d-c control winding on the center leg of a 
three-leg transformer core. There was no provision for 
feedback. The present type under discussion, Fig. 5, 
which it is proposed to call an amplistat, consists of a 
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Generator field 
contro! through 


Fig. 1—Possible variations in adjustable 
speed controls for d-c motors, using a 
closed-loop system for regulating output. 





D-c adjustable motor speed controls 


osed loop contro 

systems for regulating output 

function so as to agree closely 
with a preset reference signal 



















Motor armature control 


From M- _ From a-c 


Amplistat 
or 

Amplidyne 
or 


Electronic 
rectifier 







Motor field control 





From a-c 
line through 











saturable core reactor and a dry plate metallic rectifier 
connected so as to obtain self-saturation or internal 
feedback of the reactor. With the recent improvement 
in core materials and dry plate rectifiers, and the in- 
crease in knowledge of magnetic amplifier circuits, it is 
now possible to consider amplistats as practical control 
elements in closed-loop systems. Because of continual 
improvements in materials and techniques, character- 
istics as presented here may soon be obsolete. Fig. 6 is 
the bridge circuit. This circuit has the advantage over 
that shown in Fig. 5 in that it does not require a mid- 
tapped power transformer but can be operated directly 
from an a-c power line. From the input-output char- 
acteristic note the similarity to the plate characteristic 
of an electronic tube: 
A—Negative bias required to give minimum out- 
put for zero signal. 
3—QOutput non-reversible, but may respond to a 
reversing signal if bias is properly adjusted. 
Fig. 7 shows a typical application. This particular 
circuit was used for a packaged adjustable speed drive 
by means of which a 10-hp mill motor with inertia (fly- 
wheel) and friction (brake) load was operated from 
zero up to base speed in forward and reverse by vary- 
ing motor armature voltage. Armature voltage was sup- 
plied by a 3600-rpm m-g set in which the field of the 
generator was excited and controlled by an amplistat 
circuit. Accurate speed control resulted from closed- 
loop feedback of counter emf and IR compensation. 
Plugging was made possible by a current-limit circuit. 
The exciter on the m-g set was used to supply full field 
to the mill motor at all times. 
In many ways the three types of control systems for 
closed-loop operation are similar. Each is capable of 


Fig. 2—(left)—Simplified diagram of electronic motor 
control circuit. Only the power tube circuits are shown. 


Fig. 3 (center)—Principal components of the multiple- 
field amplidyne control generator. Note that control wind- 
ing is shorted through the brushes in quadrature axis. 


Fig. 4 (right)—Simplified circuit of an amplidyne 
speed control circuit that provides both forward and 
regenerative current limit and a_ stabilizing circuit. 
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Fig. 5 (left)—Basic elements of magnetic amplifier with 
feedback (amplistat). Metallic rectifiers are cennected in 
series with the a-c coils so as to produce a d-c component 
of current in them. The flux produced thereby is such that 
it adds with the flux produced by the control winding, re- 


accurately controlling the speed of d-c motors under 
diverse load conditions. Each can provide stepless con- 
trol of d-c motors and permit their operation from a-c 
power. Yet there are significant differences. These 
differences will be compared for the three types of con- 
trol in a discussion of electrical and physical character- 
istics. A summary of these characteristics is given in 
the table on page 86. 

Sensitivity, Stability and Speed of Response. First 
requirement of any closed-loop motor speed regulating 
system is that its operation be stable. The number and 
magnitude of the time constants of the elements of such 
a system are related to the sensitivity, speed of response 
and degree of stability of the system. Generally, in 
addition to the requirement of stable operation, the sen- 
sitivity and speed of response of the system are 
specified. 

Sensitivity is easily obtained with electronic tubes and 
is relatively inexpensive. For example, a double triode 
vacuum tube operating as a two-stage amplifier to phase 
control a biphase half-wave thyratron rectifier circuit 
employing a 620-volt mid-tapped anode transformer is 
capable of producing a voltage gain of at least 1000. 
Corresponding power gain is infinite for all practical 
purposes since the input power required approaches 
zero. Speed of response of the electronic portion of the 
system is generally so fast that it can be neglected and 
speed of response of the system as a whole is determined 
by other elements of the system. 

Sensitivity and speed of response of the amplistat are 
interrelated. With high quality materials in the com- 
ponents, a power gain of 10* per second is possible if 
the time constant of the amplistat is one second. How- 
ever, if the amplistat were redesigned to give a time 
constant of 0.01 sec, then the gain would be only 10+. 
In general, it is practical to use less expensive materials 
that yield gains in the order of 10* per second. If 
higher gains are required, two or more stages may be 
cascaded. 

After a system has been designed with the required 
sensitivity, it may be found that the over-all speed of 
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Contro/ input watts 


sulting in regeneration. Fig. 6 (right)—Magnetic amplifier 
with bridge circuit rectifier. Input-output characteristic, 
plotted at extreme right, approximates that of grid-plate 
characteristic of electron tube with negative input required 
for cut-off. Average power gain is 10,000. 


response is not adequate or that the system is actually 
unstable. In that case, the system has to be stabilized 
and this involves the addition of elements to produce 
stability and the desired speed of response. In elec- 
tronic circuits these elements take the form of simple 
inexpensive resistor-capacitor networks and their size 
and type are determined by calculation or experience. 

Amplistat and amplidyne control systems can usually 
be stabilized by means of negative feedback that is 
effective only during transient conditions. The feedback 
signal is supplied to one of the control fields in a neg- 
ative sense either through a transformer or through a 
capacitor. Since the transformer has to be able to pass 
low frequencies to be effective, it is fairly bulky. When 
a capacitor is used, its microfarad value is quite large 
for the same reason. 

Input Circuit. Since electronic control requires a 
negligible amount of input control power, the impedance 
of the signal source is usually of no importance. Signal 
voltage, however, is of concern since electronic control 
is affected by the d-c drift of the input tube. This drift 
is of the order of tenths of a volt and occurs gradually. 
While this drift is small, it is an error that the control 
system cannot correct for automatically. This sets a 
lower limit on the voltage that can be controlled suc- 
cessfully without considerable extra complication of the 
circuit. 


Voltage Drift Error Avoided 


The amplidyne and the amplistat have similar input 
circuits. Assuming a fixed control winding space on 
either one, this space can be wound either with a few 
turns to operate from a low-voltage signal, such as that 
across a d-c shunt, or with many turns to operate from 
a higher voltage signal, such as that across the output 
voltage of a generator. For each case the ampere-turns 
(flux) signal remains the same. In the first instance, 
the current required by the control winding is higher 
since the input power (one watt or less) is about the 
same in either case. However, if the required current 
is available, these controls offer the possibility of con- 
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Fig. 7—Schematic block diagram of amplistat control circuit of the type shown in Fig. 5 applied to a packaged 
adjustable-speed drive for a d-c mill motor. In this case motor is controlled through its supply generator field. 


trolling a very low voltage with substantially no d-c 
drift. 

When it is necessary to obtain a high speed of re- 
sponse from a low voltage signal such as a d-c shunt, the 
amplistat has further advantages. A cascaded amplifier 
(two or more amplistats) can be designed using the low 
voltage, low power signal in a small amplistat which 
has very little inductance in its input circuit. 

The amplidyne and the amplistat provide the advan- 
tage of being able to electrically isolate several con- 
trolling signals by feeding each into a different control 
field. Effects of these signals are then combined mag- 
netically to produce the net output effect. Isolation is 
not as readily obtainable in an electronic circuit and this 
is a disadvantage in some cases. 

Overload Capacity. The ability of a motor drive to 
withstand temporary overloads is a desirable character- 
istic. It depends upon the length of time the components 
in that drive can absorb added losses before reaching a 
temperature that would injure or materially shorten the 
life of those components. Motors and transformers, 
being comparatively massive, can safely absorb twice 
rated load for periods of minutes or hours depending 
on their actual size. On the other hand, even the larger 
thyratron tubes have small masses and their rated over- 
load periods are measured in seconds although their 
short-time overload ability may greatly exceed that of a 
d-c machine. On drives wherein thyratrons are used to 
supply armature power directly, this is somewhat of a 
disadvantage. However, since a current-limit function 
is usually built into such drives for constant-current 
acceleration, this disadvantage is largely offset since 
extreme overloads are not allowed to exist. In elec- 
tronically controlled generator-field-control systems, this 
disadvantage does not exist since overloads in such sys- 
tems do not overload the tubes. 

Overloads on the vacuum tube part of either type of 
circuit are practically non-existent since such tubes are 
used very conservatively in any well designed industrial 
electronic circuit. 

The amplistat will withstand 200 per cent rated load 
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for 4 min. This limit is set by the selenium rectifier. For 
applications of prolonged overload, larger rectifiers may 
be used with the same reactor because it has a much 
longer thermal time constant. 

The amplidyne has the advantage of considerable heat 
storage capacity and is similar to a conventional gen- 
erator in its ability to stand overloading. It also has the 
benefit of ventilation due to rotation. 

Starting, Stopping and Reversing. In that type of 
motor control wherein the motor armature is supplied 
directly by thyratron tubes, an amplidyne or an ampli- 
stat, the amplidyne has the advantage of being able to 
provide either positive or negative voltage to the motor 
without the use of reversing contactors. A thyratron 
motor control requires either two rectifying circuits of 
opposite polarity or a reversing contactor for the motor 
armature. Similarly amplistat control requires either 
two amplistats plus a de-coupling circuit or a reversing 
contactor. If a split-field series motor is used, the de- 
coupling circuit is not required. 

There is a further similarity between thyratron con- 
trol and the amplistat, when supplying armature voltage 
directly, in their behavior during stopping or when 
slowing down to a lower speed setting. For stopping, 
a dynamic braking scheme is generally used to dissipate 
the rotational energy of the motor and its load. How- 
ever, on reversible drives regenerative braking is some- 
times accomplished by reversing the armature rectifier. 
Slowing down with thyratron control or amplistat con- 
trol can be done either by letting the motor coast to its 
new speed setting or by using a “quick slow-down” type 
of dynamic braking circuit which is applied until the 
lower speed is reached. The amplidyne, on the other 
hand, can absorb power from the motor when slowing 
down or stopping is required, and it delivers this power 
through its driving motor back into the a-c line. This 
regenerative braking feature is a desirable attribute of 
the amplidyne. 

Starting problems are comparable for the three types 
of control. All three require some kind of precondi- 
tioning circuit to maintain the output voltage at a pre- 





determined safe value before closing the motor armature 
contactor. 

When a motor is supplied from a generator and that 
generator field is supplied by any of the means being 
considered, the same differences appear with respect to 
reversing. They are of smaller magnitude, however, for 
a given horsepower since the reversing of an electronic 
control or amplistat for such a drive involves reversing 
the generator field circuit and not the higher current 
main loop circuit. 

Such a system is capable of regenerative braking 
irrespective of the control means used in the generator 
field circuit. Rotational energy released by the motor 
and its load when slowing down or stopping is returned 
to the a-c line through the motor driving the generator. 

Again, for starting, all three types of control must 
contain a preconditioning feature. In this case it is gen- 
erator voltage that has to be preconditioned to a prede- 
termined value. 


Pulsating Current Affects Motor Size 


In those drive applications where armature power 
is supplied directly through thyratron tubes or from 
an amplistat, the armature current is a pulsating cur- 
rent instead of a smooth direct current such as occurs 
when the motor is operated from an amplidyne. Torque 
output is proportional to the average value of the pul- 
sating current while losses are proportional to the rms 
value of this current. Since the rms value of a pulsat- 
ing current is always larger than its average value, and 
since motor heating is proportional to the square of the 
rms current, the power loss per unit of torque or horse- 
power is higher for a motor supplied from thyratrons or 
an amplistat than for one supplied from an amplidyne. 
Furthermore, the pulsating current is somewhat more 
difficult to commutate than straight d-c current under 
similar conditions. As a result, motors designed for use 
with thyratrons or amplistats are generally one frame 
size larger and somewhat more expensive than conven- 
tional d-c motors of the same horsepower ratings. This 
allows more armature winding space so that lower arma- 
ture resistance can be used while providing more sur- 
face area for greater heat dissipation. 

Adjustable speed control systems employing ampli- 
dyne, amplistat or electronic generator field control do 
not require special motors in any of the three cases. 

Effect of Shock and Vibration. If an electronic con- 
trol panel, an amplidyne and an amplistat were shock 
tested to destruction, it is reasonable to believe that the 
amplistat would show up most favorably, with the am- 
plidyne and the electronic control panel following in that 
order. If the amplidyne and the electronic panel were 
shock-mounted, the points at which they then failed 
would be much closer to that at which the amplistat 
failed. A vibration test would show similar results. 
Before hastily drawing conclusions on the basis of such 
tests, we must take into account the vast difference be- 
tween the magnitudes of shock and vibration that will 
cause destruction and those that commonly exist in in- 
dustrial plants. Account must also be taken of the fact 
that control equipment of all kinds is, or should be. 
placed in a part of the plant that is reasonably free of 
shock and vibration since even such rugged devices as 
contactors and relays are affected by these factors. 
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Comparison of Control Methods 
Amplistat, amplidyne and electronic means as applied to 


closed-loop d-c motor control, rated A, B and C in relative 
order for preference ¢ 


|Ampli-| Ampli- Elec. 





Characteristics | Stat | dyne |tronic 

Sensitivity (economy of obtaining) : B | C A 
Stability (ease and economy of obtaining) B | B | A 
Speed of response | 2 I eae 
Input circuit isolation | & }-s-ea 
Low voltage input signal (millivolts) | A | Boe 
Low power high impedance signals B i B tea 
Simplicity of circuit to accommodate | 

reversing load | © ff 2S 
Overload capacity (thermal) | B A | @ 
Loss of motor economy due to form factor ae Ve. 
Resistance to shock and vibration | A BiB 
Performance under variationsinlinevolt.| B | A | B 
Performance under varistionsinlinefreq.| Bo | B | A 
Permissible temperature range ; 2 4. koe 
Performance under adverse atmospheric 

conditions | B Cc A 
Maintenance A | B B 
Installation expense A | B A 
Ease of obtaining special features B | B A 
Present degree of standardization C B A 


® Rating of C does not mean unacceptable. 


In those cases where the control equipment has to be 
located in an area of extreme shock or vibration, prob- 
ably an amplistat or an amplidyne would be used if all 
other factors were equal. However, there have recently 
been developed several industrial type vacuum tubes 
similar to standard types which are commonly used in 
industrial control circuits. While their prototypes have 
acceptable life, rigidity, uniformity and stability for 
most applications, the new tubes were designed to pro- 
vide these features to a greater degree. The manufac- 
turer has this to say about them: 

“They will withstand 2.5 g of continuous vibration 
at a frequency of approximately 20 cycles per second 
for hundreds of hours at maximum rated voltages 

. capable of withstanding impact shock of 100 g 
for extended periods and 500 g for short periods 
with maximum rated voltages.” 

Effect of Variations in Power Supply. Electronic 
motor controls are commonly designed to operate satis- 
factorily with a-c line voltage variations within + 5 per 
cent of nominal value. Voltage variations of up to + 10 
per cent will not cause such controls to cease function- 
ing but will result in somewhat shorter tube life partic- 
ularly of the thyratron tubes. Use of a voltage stabiliz- 
ing transformer for the filament and control circuits is 
to be recommended in such cases and it is to be regarded 
as imperative for wider fluctuations than + 10 per cent. 
Frequency variations of + 5 per cent can generally be 
tolerated if the corresponding voltage change is less than 
+ 5 per cent. Some voltage stabilizing transformers are 
not satisfactory if the frequency changes widely since 
they are sensitive to frequency. However, frequency 
compensated types are available. 

Any variations in line voltage will not affect the am- 
plidyne directly, but it will affect the reference voltage 
if that is supplied from the a-c line. This change in 
reference voltage will cause a proportional change in 
amplidyne output. Here, too, a voltage stabilizing 
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Fig. 8 (left)—Recently developed electronic thyratron mowr control with cover removed showing unit construction of 
basic sections. Fig. 9 (right)—Interior of amplidyne control unit, consisting mainly of adjustable potentiometer resistors 
on front of inside panel; voltmeters and ammeter are mounted on front cover. Unit is 18 inches high and 12 inches wide. 


transformer should be used to maintain the reference 
voltage nearly constant. 

Change in power supply voltage or frequency will not 
affect the life of the amplistat, but it will affect the 
input-output characteristic. For a given signal the out- 
put will decrease if the power supply voltage is de- 
creased or if the power supply frequency is increased. 
However, when applied in a closed-loop system, this 
effect is minimized. 

Effect of Temperature. Gas thyratrons now com- 
monly used in electronic motor controls are capable of 
operating over a wide range of ambient temperature. 
Such tubes are rated to operate from —55C to +70C. 
Satisfactory vacuum tube operation can be obtained over 
a similar wide temperature range. Transformers, re- 
sistors and capacitors used on electronic controls limit 
the allowable ambient temperature in the vicinity of 
those components to 60C or less for optimum life. 

The amplidyne, being basically a d-c generator, is 
rated similarly with respect to permissible ambient tem- 
perature. If it is operated in an ambient higher than 
50C at which it is rated, it will continue to function but 
its life will be shortened. An amplidyne control panel 
can be located in a maximum ambient temperature de- 
termined by the resistors, transformers, capacitors and 
selenium rectifiers used. This ambient will generally be 
60C or less. 

Selenium rectifiers used in the amplistat have a maxi- 
mum temperature limitation. They are designed to oper- 
ate at 75C maximum. Under rated load selenium recti- 
fiers have a temperature rise of 40C, which means that 
the ambient temperature must not exceed 35C. If the 
ambient is to be higher than 35C, steps must be taken to 
reduce the temperature rise. This can be done by oper- 
ating the rectifiers at something less than rated current 
or by forced air cooling. The reactors have similar 
temperature ratings to transformers. 

Effect of Atmospheric Conditions. An important con- 
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sideration in the application of any type of motor con- 
trol has to do with atmospheric conditions. Some ad- 
verse atmospheric conditions that may be present include 
high humidity, dust (insulating, conducting or explo- 
sive), fumes (ink, acid and many others) and flammable 
gas@s, to mention only some of the more common ones. 
Space does not permit a detailed evaluation of the three 
control means under consideration with respect to all 
these conditions, but some of the more obvious perti- 
nent facts will be mentioned. 

Relays, transformers, resistors and capacitors will be 
affected the same without regard to the type of control. 
Small transformers, reactors, and other components 
having coils of very fine wire are susceptible to damage 
from high humidity. Hermetic sealing of such compo- 
nents may be called for under severe conditions of high 
humidity. Relays, too, may require sealing to protect 
the contacts from any of the conditions listed above. 

Electronic tubes have the advantage of being hermet- 
ically sealed to start with and so are largely unaffected 
by atmospheric conditions although not suited for haz- 
ardous gas and dust conditions without suitable enclo- 
sures. Selenium rectifiers used on the amplistat control 
are adversely affected by some fumes and have to be 
hermetically sealed under those conditions. 

Commutators of amplidynes impose limitations in 
hazardous gas and dust areas due to susceptibility of 
sparking at the brushes. The commutators also impose 
limitations in conducting dust areas due to possibility of 
the commutator arcing over. 


Maintenance Factors 


Modern well-designed electronic motor controls use 
transformers, resistors, capacitors and potentiometers 
so conservatively as to obtain high life expectancy. 
Control tubes (high vacuum) are likewise used consider- 
ably below their ratings (except for filament voltage) in 


(Continued on page 168) 
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Microscope Light 


Designed specifically for microscope illumi- 
nation, body of lamp housing is die-cast 
aluminum finned for heat dissipation. Uses 
standard 100-watt 115-volt bulb with bay- 
onet base and silvered glass reflecting mir- 
ror; two plano convex projection lenses 


have rack and pinion focusing. 
























Martinson Machine Company 


hae Bice: 


Console Type 
Air Conditioner 


For use in larger than average 
rooms, new unit has a hermetically 
sealed 1-hp compressor and a two. 
speed 1/40 hp fan for air distriby. 
tion, reversible to exhaust to out. 
side. Compressor assembly js 
spring and rubber mounted; capac. 
itor motor starts unloaded. Finned 
plate condenser has separate 1/6. 
hp split phase motor driving a 
centrifugal fan. Controls mounted 
on panel behind hinged nameplate. 
Steel cabinet is finished in two. 
tone mar-resistant brown, insulated 
inside for low noise level. Appear- 
ance design by Sundberg-Ferar. 


Carrier Corporation 
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High-Shear Recording Viscometer 


To continuously record viscosity 
over a wide speed range in heavy 
pigment suspensions in paint and 
printing ink, this new viscometer 
is designed for higher rates of 
shear and greater range of test 
speed. Bob is rotated instead of 


cup and driven through a small 
variable speed drive adjustable 
by handwheel from 0 to 1100 
rpm. Torque developed on cup 
is calibrated against spring and 
is recorded on drum rotationally 
positioned by speed adjustment. 
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= new products, 
developed by readers of 


ELECTRICAL 
MANUFACTURING, 

are selected as typifying 
significant developments 

in performance, appearance 
or application of 

electrically energized 
machines, appliances 


and equipment. 


Automatic Beader for 
Plastics Cylinders 


Dual head machine simultane- 
ously beads both ends of trans- 
parent plastics cylinders for con- 
tainers. Designed for operator 
set-up, but completely automatic 
in operation except for loading 
work tray in front of machine 
and removal of work from raised 
unloading arm. Handles diam- 
eters from 11% to 8 in., lengths 
from 1 to 15 in., and stock from 0.007 to 0.015 in 
thick. Two powered beading heads are actuated by 
a single cam shaft driven by a stepless variable speed 
power unit. Dies are electrically heated with tem- 
peratures controlled by quick acting thermoswitches 
that operate mercury relays in the main heating load. 





Taber Instrument Corporation 


Signal Engineering & 
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Manufacturing Co. 


Admiral Corporation 





Molded 

TV Console Code Call Transmitter 

Plastics cabinet for this new Synchronous motor drives a coding transmitter 
television set is a one-piece carrying 20 coding cams—one for each key. 
phenolic molding weighing Cams are graphite impregnated laminated plas- 
35 lb., said to be the largest tics, each one notched for its signal. Key on 
single piece of plastic ever front when depresssed releases bronze finger 
molded commercially. Ac- engaging selected cam. Depressor bar extend- 
commodates a 10-in. picture ing across row of fingers closes contacts oper- 
tube with a 24-tube chassis. ating signal relay on downward movement of 
Front screen and chassis any finger. Plastics case is black molded phe- 
shelf molded integral with nolic; operating keys are ivory plastics with 
cabinet on a 2000-ton press code numbers engraved and filled in black. 
in six min. Bakelite phe- Keys mechanically interlocked to release key 
nolic; molded by Molded previously used. Coding mechanism transmits 
Products Corp. three rounds in 30 sec and automatically stops. 
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One-Piece Kitchen 









































Complete all-metal kitchen de- 
signed into a single unit 4 ft. wide, 
2 ft. deep and 7 ft. high; includes 
a 5-1/2-cu. ft. refrigerator, three. 
unit electric range, electric oven 
with broiler, stainless sink with 
garbage disposal unit, storage 
shelves, appliance outlets and light. 
me Ventilation system draws air 
dll: through toe board past compressor 

in compartment beside refrigerator 


Te fee 
me d and through vents from range, 


oven and space over sink to flue 
connection at top. Range and oven 
are porcelain enameled; cabinet is 
finished in white enamel. 


Parsons Corporation 
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Portable Fan with Molded Housing 


Grilles, housing, handle and motor lose acetate with high luster and 
support are molded integral in this dirt-resisting surface. Complete fan 
small fan 9 in. across and 3-1/2 in. weighs less than 3 lbs. Molded in 
thick. Housing can be tilted at any Tenite by General American Trans- 
angle. Molded of pastel green cellu- portation Corp. ened bdes On. 
Div. of Cory Corp. 


Bendix Home 





Appliances 


Squeeze-Drying Automatic Washer 


New top-loading agitator type washer uses vacuum inside 
a flexible rubber composition tub to collapse tub on load 
of clothes and extract water by pressure. Fully automatic 
cycle includes usual washing and rinsing operations with ) 
hot water temperature controlled by thermostat. Water 
drains out through agitator. Driven by 1/4 hp. reversing 
motor continuously connected through over-running 
clutches to drive agitator in forward direction and vacu- 
um pump in reverse. Takes 8-lb. load of dry clothes. 
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Precision 

Boring Mill 
Automatic power posi- 
tioning in new line of 
boring mills allows oper- 
ator, using dial indicat- 
ors, to accurately repeat 
spacing operations hori- 
zontally or vertically. 
Ways on bed, saddle and 
column are hard steel 
inserts; nitrided spindle 
has nitrided front and 
rear bushings. Pendant 
control for start, stop, 
jog and reverse spindle 
rotation, feed and rapid 
traverse selection. 












Lucas Machine Division 
The New Britain Machine Co. 


A selection of readers’ new products 





Electric Lighter 


Using a standard pop-out auto 
lighter head, safety table lighter 
has a transformer within housing 
supplying power at 6 volts to 
heat resistance. element when 
snapped down in socket. Special 
transformer supplies necessary 
current with standby loss said to 
be less than one cent per week. 
Low center of gravity aids sta- 
bility. 





Durst Manufacturing Company 





velopments in performance and appearance are invited. 


Descriptions of new products displaying significant de- 
| 


Styled Centrifugal Pumps 


When redesigning this line of deepwell pumps developed 
for primary water supply for domestic, municipal and 
industrial use, efficiency was increased and costs reduced. 
In addition, pumps were appearance designed for better 
display, greater pride of ownership and better care once 
installed. Along with improved appearance, new design 
provides improved access for maintenance and lubrication. 
Styled by Henry Dreyfuss in collaboration with company 
engineers. 





Byron Jackson Co. 
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cireuits for OOM Cathode Glow 


W. A. DEPP and W. H. T. HOLDEN 
Bell Telephone Laboratories, Inc. 


IODE FORMS of cold cathode glow discharge 
tubes are familiar control circuit components 
providing visual signals, voltage regulation or 
voltage reference. But cold cathode tubes having three 
or more elements have not been as fully exploited as 
either the more familiar vacuum tube or the thyratron 
—a gas-filled hot cathode tube having a control grid. 
Cold cathode tubes resemble thyratrons in discontinu- 
ous control characteristics : the control element or starter 
anode can cause the anode-cathode or main discharge 
gap to conduct fully, but cannot thereafter control the 
discharge. Except for magnitude of current and voltage, 
the cold cathode tube resembles the ignitron tube most 
closely, action of the starter anode in the cold cathode 
tube being analogous to the igniter to some extent. 
To better understand the properties of cold cathode 
tubes, the theory of conduction in gases must be clearly 
in mind. For an elementary diode circuit as shown at 4 
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in Fig. 1, assume that the source of light is shut off and 
the gas in the tube is completely de-ionized. No current 
will flow. This condition is not fully attainable, however. 
as cosmic radiation or traces of radio activity will invari- 
ably produce some ionization. Because of the fluctuating 
and erratic nature of ionization from such sources, cur- 
rent will be somewhat erratic and fluctuations will in- 
crease as the voltage is raised. Well-behaved, repeatable 
observations can be obtained by turning on the light 
source, adding some photoelectric emission. If positive 
potential on the anode is increased from zero, electrons 
are drawn toward it, giving rise to a small current as 
shown on curve B. Electrons make many collisions with 
neutral gas atoms, but as the voltage is increased a value 
is reached (EF, on the curve) at which most of the elec- 
trons emitted arrive at the anode. As voltage is further 
increased no increase in current takes place until E, is 
reached, At this point, photoelectrons emitted from the 
cathode have sufficient energy to ionize neutral atoms 
with which they collide. As a result of these collisions, 
positive ions and new electrons are produced. Ions move 
toward the cathode and new electrons: proceed to the 
anode making more ionizing collisions and further in- 


Fig. 1—Elementary circuit A 
for a glow discharge diode 
ionized by photo emission. 
Visible discharge is a function 
of anode voltage; current is 
limited by series resistor. 
Curve B shows characteris- 
tics of gas conduction in a 
glow discharge tube. Initial 
ionizing voltage causes small 
discharge; higher voltage re- 
sults in gas amplification and 
finally self-sustaining ioniza- 
tion and glow discharge; arc- 
ing occurs if current is not 
limited. Starter anode SA 
and its d-c potential added to 
glow discharge diode as shown 
at C controls ionization and 
initiation of conduction be- 
tween anode and _ cathode. 
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Fundamental operating characteristics 


and typical circuits using these tubes 
for relays, impulse generators, pulse 
counting and interlocking functions. 


creasing the supply of ions and electrons. Under these 
conditions the current increases exponentially with in- 
crease in anode voltage as shown by the section of the 
curve between FE, and E,. This effect is termed gas am- 
plification and is given practical use in gas-filled photo 
tubes. Although the original photoelectric current is 
amplified many times, anode current falls to zero if the 
light is shut off. 

If voltage is increased past the value of F,, current 
increases at a rate faster than the exponential rate pro- 
duced by the process of ionization by electron collision. 
Further, above a certain current level the source of light 
may be removed and the discharge will be self-sustaining 
hecause positive ions striking the cathode cause emission 
of electrons. Since the number of positive ions increases 
steadily with increase in anode voltage, a point is reached 
at which this additional emission becomes equal to the 
original photo emission, and the light source is not 
needed to maintain the ionization process. This leads to 
a condition of instability ; current rises sharply and the 
[-E characteristic becomes that of a negative resistance 
from point E,, the breakdown value, to some point E, 
at a much higher current, after which the negative re- 
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sistance falls to zero and becomes positive at some point 
E,. From E, to E, discharge is at nearly constant volt- 
age, the voltage regulator operating range. 

Low current ranges below £, are not used in ordinary 
circuit applications, but the properties of this region are 
significant in determining the starting properties of the 
tube. The current J, assumed initially as caused by 
photo emission from the cathode may be supplied in a 
practical barium type of cathode tube by normal room 
illumination. If the tube is used in the dark, however, 
breakdown time is long on the first operation after stand- 
ing idle several minutes. To prevent this behaviour, an 
additional source of ionization is provided by a small 
quantity of radioactive material inside the glass envelope 
or by a small keep-alive discharge in the same or an 
adjacent gap. With radio-active material only — the 
method used in Western Electric tubes — breakdown 
time is a few milliseconds. With the added ionization 
resulting from cathode illumination or keep-alive dis- 
charge, time may be as short as 10 microseconds with 
20-volt overvoltage on a gap with an 80-volt nominal 
breakdown. 

In a glow discharge triode the two-element tube and 
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Fig.2 





Fig. 2— After starter gap current flow is initiated, discharge 
becomes self-sustaining when starter current reaches a 
critical (transfer) value which varies appreciably with 
anode voltage for each tube type. Transfer takes place in 
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Fig.3 


a fraction of a millisecond. Fig. 3—Long tube life requires 
a circuit that limits cathode current to safe values. Since 
condenser surges will seriously shorten life, current limiting 
resistance in the cathode circuit is essential. 
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HIGH 
IMPEDANCE 
INPUT 


AC 
ANODE 
SUPPLY 


HIGH 
IMPEDANCE 
INPUT 


Fig. 4—Simple circuits to operate a relay from a high 
impedance source. For a d-c supply as shown at A input 
may be d-c, a-c, or a pulse. Once operated, the 
tube can be released only by opening the switch in 
anode circuit. With an a-c anode supply as shown at 


B the circuit: becomes self-releasing when input stops. 


circuit shown at 4 in Fig. 1 is replaced by the tube and 
circuit shown at C. Gas pressure and geometry in this 
tube are such that the gap A-K has a substantially higher 
breakdown voltage (£,) than the shorter gap SA-K. 
A fixed voltage is applied between anode 4 and cathode 
K, with A positive. An external resistance F is provided 
since internal resistance of the tube is too low to limit 
current safely in the E,-E, range. If discharge is started 
from starter anode to cathode by an applied voltage 
greater than breakdown for this gap, current is limited 
by resistance R,. If this current is very small, current 
flow to the main anode is negligible; if the current is 
increased by reducing the value of RF, at first no great 
change results ; but if R, is further reduced, current flow 
to the anode increases, and breakdown voltage of the 
anode falls below the applied voltage. Current then rises 





AC 
SUPPLY 


Fig. 5—This d-c time-delay relay circuit A is used 
extensively in communication. By-pass condenser elimi- 
nates irregularity caused by high frequency surges 
picked up inductively from other circuits. Time delay 
circuit B for a-c supply requires a starter anode bias 
which may be supplied by a germanium rectifier. 


substantially in the A-A circuit, setting up a self-sus- 
taining discharge and the SA-K circuit can be opened 
with no reaction on the main circuit. 

This process is called “transfer” or specifically in this 
case “anode transfer,” and the necessary starter gap cur- 
rent is called the transfer current. Transfer takes place 
in a fraction of a millisecond and is a function of anode 
voltage, since a self-sustaining discharge to the anode 
cannot take place if the anode is below its sustaining 
voltage. On the other hand, with a source of preliminary 
ionization, no starter anode current is needed to cause 
anode current to flow if the anode voltage is above the 
breakdown of the main gap. Fig. 2 shows the relation 
between transfer current and anode voltage for two 
types of Western Electric tubes. 

Strong illumination on the cathode may produce cur- 





Fig. 6—Light-controlled relay circuits for operation on d-c (left) and a-c (right). 
no power when idle and life depends on the number of operations rather than the length of time in service. 
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Such circuits consume 
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rents of the same order of magnitude as transfer current, 
especially for a tube such as type 313C having low trans- 
fer currents. Intense illumination has the effect of reduc- 
ing breakdown voltage, and for tubes not relying on 
light for preliminary ionization it is desirable to shut 
out light with a coating of paint or enamel to prevent 
false operation. Amount of light needed to produce pre- 
liminary ionization need only cause photo-emission in the 
range of 10°* to 10° amp. To cause breakdown at nor- 
mal working voltages (50 volts or more under the direct 
breakdown anode voltages) light intensity must be high 
enough to produce 10% to 10 amp emission. 

Cathode surfaces are “activated” or made with a coat- 
ing having a low work function and emitting electrons 
freely on illumination by visible light. Cathode surfaces 
are commonly nickel or iron coated with barium car- 
bonate, which is reduced first to oxide by heat and then 
to a barium-barium oxide mixture, Gas within the en- 
velope is monatomic, not forming molecules or negative 
ions by a union between an electron and a molecule: 
neon with a small amount of argon added, or pure argon. 
The neon type of tube has a characteristic red glow sur- 
rounding the cathode, while the pure argon tubes show 
a fainter blue glow when conducting. In the voltage 
range E,-E, the glow does not cover the cathode com- 
pletely, but at E, the cathode is covered and further in- 
crease in current causes the drop and rise in voltage. 
At some high current there is a transition to an arc dis- 
charge with hot spot conditions on the cathode, as sug- 
gested by the upper broken part of the curve, but this 
region is seldom usable because of rapid destruction of 
cathode coating. 

Cathode coatings are continually sputtered away by 
positive ion bombardment and life (before sustaining 
voltage starts a rapid rise) can be predicted quite accu- 
rately. Fig. 3 shows the relation between life and cur- 
rent for a typical Western Electric cold cathode tube. 

Cold cathode tubes do not have the current capacity 
of thyratrons for sustained conducting intervals. How- 
ever, currents are ample for operating relays of light 
duty or “telephone” type, or even some industrial control 
relays. Currents are also adequate to control saturable 
reactors or magnetic amplifiers, which may in turn oper- 
ate other elements directly or through dry-disk rectifiers. 

But unlike the thyratron, cold cathode tubes consume 
no power when not conducting. Furthermore, no de- 


terioration takes place while waiting to operate, while a 
hot cathode tube will eventually fail by heater burn-out 
or loss of emission even though no current ever flows to 
the anode. With duty factors imposed on these tubes in 
telephone service, a conducting life of a few hundred 
hours may be equivalent to service life of 5 to 100 years. 
Circuits for cold cathode tubes are commonly designed 
with a life expectancy of 20 to 40 years. 

Two other types of cathodes are used in some gas dis- 
charge tubes—ionically heated and pulse type. The ion- 
ically-heated cathode starts as described for the tubes 
here considered, but goes over into the hot-cathode arc 
operation shown by the broken line in B of Fig. 1. The 
design of these cathodes is quite different from those for 
glow discharge operation. Usually they are not suitable 
for control applications with frequent starts, but rather 
where tubes are started infrequently and conduct for 
sustained periods in this range. 

Pulse type of cathode is suitable for high current oper- 
ation, but cannot be run continuously at high current. 
This is the caesium are type employed in strobotrons 
and in trigger tubes for control of high intensity flash- 
lamp discharge tubes. These tube types are not adapted 
to control operations involving many starts or to con- 
duction for sustained periods at moderate current. 

Starting elements are sometimes improperly called 
“grids,” a term that is not appropriate since a grid im- 
plies electrostatic control as in a thyratron or vacuum 
tube. The starter elements do not function as grids. 


Time Constants Limit Frequency 


Breakdown and transfer processes both require time, 
the time for breakdown being dependent on residual 
ionization and voltage in excess of minimum for break- 
down. Transfer requires time for ionization to be estab- 
lished in the starter gap and then for the electrons from 
this discharge to be accelerated in the main gap. Under 
normal circuit conditions and with adequate residual 
ionization, the time from application of voltage to starter 
anode to full conduction in the main gap is from one- 
fifth to about one millisecond. Excess of current above 
minimum for transfer accelerates the transfer process. 

With the starter anode below breakdown potential 
and full conduction in the main gap, time is required 
after voltage is removed for ionization to drop to a point 
where re-application of anode voltage will not restart a 


s 





Fig. 7—Binary pulse counting circuit A may be driven by a sine wave input or fed by a pulse generator cir- 
cuit shown at B. Time constant of the anode supply circuit is adjusted to discharge condenser in a half-cycle. 
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TO BIAS AND 
DELAY CIRCUIT 
FROM CATHOOE 
OF ZAST TUBE 
IN RING 


discharge. This de-ionization time depends mainly upon 
gas content and pressure, and is also affected somewhat 
by voltages during de-ionization and by current flow 
just prior to interruption. Neon type tubes de-ionize 
slowly, a typical time being 10 milliseconds. Argon tubes 
such as type 5589 are some ten times faster, de-ionizing 
in about a millisecond. Thus the neon type will not usu- 
ally de-ionize between positive half cycles of a 60 cycle 
supply, while argon types may be used with suitable pre- 
cautions on frequencies up to 400 cycles. 

Turning now to a description of some typical applica- 
tions, Fig. 4 shows a d-c circuit at A in which a high 
impedance input not capable of operating a relay directly 
is made to operate the relay by the aid of a cold cathode 
tube. The input may be direct current directly connected 
as shown, or may be an impalse or alternating current 
coupled by means of an R-C circuit. Some separate 
means not shown except by the symbol for a switch 
marked “reset” must be used to release the tube and 
relay once operated. 

By the use of an a-c anode supply, the circuit can be 
made self-releasing, as shown at B. This circuit exhibits 
phase sensitivity if the load impedance is not too high 
since the anode current will be much smaller when pol- 
arity is normal. Main anode is of such small area that 





Fig. 8—This pulse counting 

chain can be closed to form 

counting rings which may be 

geared together with a pulse 

generator such as shown at 
in Fig. 7. 


TO SOURCE OF 
DRIVING PULSES 


TO ANODES OF 
OTHER TUBES 


TO STARTER 
ANODE 
NEXT TUBE 


it will not function as a cathode for currents above a 
milliampere or so without exhibiting the high drop of 
“abnormal glow discharge” when current is greatly in 
excess of that required for the glow to cover the cathode. 

An application of the type of circuit shown in Fig, 4 
in communication work for switching control circuits is 
the time delay circuit at A in Fig. 5, used by the Bell 
System and others. Experience with these circuits dem- 
onstrates their reliability. Principal sources of irregu- 
larities are high frequency surges in supply wiring in- 
ductively picked up from electromagnetic devices. A 
small bypass condenser of 0.001 mf connected from 
anode to cathode usually eliminates this source of trou- 
ble. In some cases a second condenser of the same size 
is needed from starter anode to cathode. 

The relay in the anode circuit operates from the main 
gap current after a time delay, and transfer occurs when 
the charging current has raised the voltage of condenser 
C to breakdown value. Charging resistance R may be 
several megohms in value, but light-activated tubes 
under intense illumination sometimes pass enough photo 
current through the starter anode to keep it from rising 
to the breakdown potential if the charging resistance 
is much over a megohm. 

A time delay circuit adapted to a-c supply is shown at 





Fig. 10—Another typical relay circuit at A with its equivalent cold cathode tube circuit at B. Although an a-c anode 
supply is shown, the tube circuit may be operated from a d-c supply with equal effectivness. In the tube circuit, bias for 
interlocking action is supplied by auxilary contact rectifier elements ofselenium or germanium type. 
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Fig. 9—Interlocking func- 
tions provided by a relay cir- 
cuit as shown at A may be 
duplicated with cold cathode 
tubes arranged as at B. Re- 
verse resistance of rectifier is 
200,000 ohms; forward resis- 
tance 1000 ohms. Resistors 
R are 10,000 ohms. 


B in Fig. 5. The d-c bias of 
about 50 volts shown as a 
battery may be conveniently 
supplied by a germanium 
crystal rectifier since the 
current capacity of the sup- 
ply need not be over 1 ma. 
Condenser C charges from a 
reversed breakdown of the 
starter gap when cathode is 
positive and anode negative, 
until it reaches a voltage sufficient to break down the 
starter gap on positive half-cycles. Placing the relay 
winding in the cathode circuit causes the condenser to 
remain charged on subsequent positive half-cycles, as the 
starter anode will not remain negative to the cathode 
when the tube is conducting in the main gap. 

Photo control circuits can be designed using cold 
cathode tubes instead of thyratrons or vacuum tubes, 
especially if light for the photo tube is adequate to 
supply transfer current or charge a condenser to supply 
transfer current in a reasonable time. Photo control 
circuits for both d-c and a-c anode supply are shown 
in Fig. 6. In theory the cold cathode tube itself could 
be used as a photo control element but: in practice it 
is not satisfactory with available types. 

Cold cathode tubes, like thyratrons, can be operated 
in circuits which may be variously described as in- 
verter or relaxation oscillator circuits, as shown in 
Fig. 7. If driven by a sine wave input with d-c bias 
in the starter circuits, this circuit will deliver a half- 
frequency output but input amplitude may be critical. 
A pulse generator circuit shown at B in Fig. 7 may be 
used to advantage to convert sine wave input into a 
series of spikes or pips, one on each positive half-cycle. 
This circuit requires the fast-response argon type tube. 
When breakdown first occurs, condenser C by-passes 
anode resistor R and a voltage nearly equal to anode 
supply voltage less sustaining voltage appears across 
R, in the cathode. As C charges, voltage across Ry; 
drops to a negligible value, all the drop being in R. 
When the starter anode ceases to conduct near the 
end of the positive half-cycle, the anode circuit ceases 
to conduct also since R is selected to be too high for 
a self-sustaining glow discharge on the 120- to 180-volt 
peak supply used for the anode circuits. A d-c anode 
supply can be used instead of a-c in this case. Resistance 
of R should be about 144 megohm for a tube such as the 
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5589. The time constant of R-C should be such that 
this circuit will discharge in a half-cycle which limits C 
to about 0.02 mf max for 60 cycle operation. If R-C 
is made larger, operation on every other half-cycle can 
be secured. This pulse generator circuit is also useful 
in driving the multitube counting chain shown in Fig. 8. 
If desired, these chains can be closed to form counting 
rings geared together by the aid of a pulse generator. 
The starter anode is connected through a resistance of 
50,000 ohms to the cathode of a tube in one ring and 
supplies pulses to drive a second ring. 

When a-c is supplied to the anode a bypass condenser 
is sometimes used around the relay. This is satisfactory 
in vacuum tube circuits but in thyratron or cold cathode 
tube circuits surge through the condenser will quickly 
damage the tube, and current limiting resistance must 
be added. A simpler solution is to use slow-release 
relays with a copper sleeve inside the relay winding 
or a copper slug around the core at one end of the 
winding. Very little copper is needed to hold up on 
60 cycles, and yet keep the relay from pulling in on 
a-c. This is desirable since a short circuit of the tube 
then cannot cause false operation as would occur with 
an a-c relay. 

Interlocking functions of various types can be ob- 
tained with cold cathode tube circuits without using 
relays. An interlocking system using relays is shown 
at A in Fig. 9 in which relay 4 operates only if relays 
1, 2 and 3 are each operated ; an equivalent tube circuit 
is shown at B. Resistors R are small compared to the 
200,000 ohm resistance of the rectifiers in the non-pass 
direction. In Fig. 10, relay 4 operates if any one of the 
relays 1, 2 or 3 are operated ; at B is an equivalent tube 
circuit. Interlocking is obtained by auxiliary contact 
rectifier elements of the germanium or selenium type. 
An a-c anode supply is shown but this tube circuit can 


be operated with either a-c or d-c on the anode, O 0 O 
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MaGNeStum CASINOS tor con 


PPLICATIONS for magnesium castings have ex- 
panded most rapidly in the aircraft field where 
weight reduction is all important and costs often 

secondary if considered at all. In portable tools, weight 
reduction is of considerable importance but costs must 
be competitive. Since these are the applications best 
known, magnesium castings are not too often consid- 
ered for their potential cost reduction possibilities where 
weight reduction may be only a minor factor or none 
at all. Yet it is just such cost-cutting uses in electrical 
equipment, appliances and business machines that pre- 
sent the largest opportunities today for magnesium. 

Designing for full potential cost reduction with mag- 
nesium is seldom a matter of mere substitution of mag- 
nesium for some other metal. Although in many such 
applications material cost factors are favorable, more 
significant cost savings often arise from savings in ma- 
chining cost and assembly operations. Of course, weight 
reduction also adds sales or user advantages in nearly 
every case. 

Cost reduction opportunities in general are most 
likely to be found in structural parts where the design 
dictates sections of such size that working stresses are 
low regardless of the material selected. The housing 
for a portable tool is a good example. Consideration of 
rigidity rather than working stresses, and limitations in 
wall thickness imposed by economical casting processes 
dictate casting size and weight. Close tolerances are 
usually necessary for mounting or fitting parts, and 
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precision machining operations therefore are required, 
Drilling, reaming and tapping operations place addi- 
tional emphasis on machinability. 

Weight reduction of itself is usually a sales-promoting 
feature; it is also a cost reducing factor for the shop, 
Freight costs on casting shipments, loads on material 
transport equipment within the factory, and operator 
fatigue in lifting and shifting work in machining oper- 
ations become elements of cost in the finished product. 

Reduction in mass of rotating or oscillating parts or 
machine elements that must be accelerated or deceler- 
ated under power represent another general field of 
cost reduction for light alloys. In stationary equipment 
where machine weight itself is of little consequence, re- 
duced inertia loads can lead to lower bearing loads and 
smaller power requirements with accompanying cost 
reductions. 

These cost reduction opportunities in magnesium 
castings are available in sand castings, permanent mold 
and die castings; and in competition with aluminum, 
zinc, gray iron and brass alloys. These opportunities 
arise because of such favorable factors as low density 
(reduced weight of metal per piece), easy machining 
and practical surface finishing methods giving per- 
formance and appearance comparable with methods 
used on other alloys. 

With attention centered here on those structural ap- 
plications where shape and section are not dictated by 
stress considerations alone, the low density of mag- 


Underwood electric 
typewriter uses six 
magnesium die cast- 
ings to give better 
portability without 
sacrificing strength 
and rigidity. Higher 
damping capacity of 
magnesium also re 
duces vibration and 
operational noise. Die 
castings by Doehler 
Jarvis Corp. Total 
weight of magnesium 
parts is 4.6 lb; equiva- 
lent steel parts, 18 lbs. 
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e Lower metal cost per piece plus lower machin- 


ing expense offer opportunities to reduce over- 


all costs in structural parts even where weight re- 


nesium as compared to other alloys that might be used 
results in a substantial reduction in the weight of metal 
in the part. Metal costs are traditionally given per pound 
and relative cost per pound must be combined with the 
pounds required to get true comparative metal costs. 
Table I shows this comparison, based on current base- 
metal costs. It is apparent that all of these competing 
materials except gray iron cost more on a volume basis. 

This, of course, is not a true comparison of the costs 
of producing castings of each of the metals from the 
same pattern. Quantity, design, foundry costs, shipping 
expense and many other factors enter into the delivery 
cost of a raw casting and must be independently eval- 
uated. Comparative prices will change with market 
conditions, but magnesium is now in a relatively early 
stage of its development as compared with the other 
alloys and the long-term outlook is favorable to decrease 
in cost as the market expands. 

As pointed out by R. T. Wood in a recent paper read 
before the Magnesium Association,* magnesium cast- 
ings cost more per pound and per piece than aluminum 
castings, particularly in sand castings. There is no 
immediate prospect of foundry costs in magnesium sand 
castings reaching the level for aluminum or gray iron. 
This is not entirely a question of production volume but 
is tied in with chemical properties and physical char- 
acteristics. 

Permanent mold and die castings of magnesium, 
however, compete with aluminum on a piece-cost basis 


duction alone is not a primary consideration. 


in the raw casting, and with gray iron on finished piece 
basis where machining costs are included. In general, 
magnesium castings are not only directly competitive 
with other lightweight alloys but their good machining 
properties offer actual savings in finished piece costs. 

Magnesium machines better than any other common 
metal as demonstrated by tests reported by Mr. Wood 
showing the power required to remove a specified vol- 
ume of metal. Using the power required for magnesium 
as a reference, these tests showed: 


Magnesium 1.0 (Index) 
Aluminum 1.8 
Brass 2.2 
Cast iron a3 
Mild steel 6.3 


Tests based on the time required to make a specified 
cut with the same power gave a similar relationship. 

As a specific example, Mr. Wood cited an oil reser- 
voir on a lubricating machine formerly made of gray 
iron with raw casting cost of $0.98, and $2.05 machin- 
ing cost. The magnesium casting now used costs $1.25 
but machining cost for the same operations is only $0.80, 
giving a cost saving of 32 per cent. 

For all practical purposes, there is no difference in 
machinability between the various magnesium alloys, 
and heat-treatment has no effect on machining time. All 
alloys machine without dragging or tearing and produce 


* “Castings—Sand, Permanent Mold and Die” by 


chief metallurgist, American Magnesium Corporation, 
ciation, Chicago, April 19, 1949. 


Robert T. 


Magnesium 


Wood, 


Asso- 





Although weight reduction was an important factor in sub- 
stituting magnesium for cast iron in the arm, engineers at 
White Sewing Machine Corp. were able to reduce produc- 
tion costs with 


no other change than in the material 
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specified. 
(center and right) for the Mall portable saw, ease of 
machining and dimensional stability were significant advan- 
tages in addition to the favorable weight-to-strength ratio. 


In specifying these magnesium sand castings 
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a finish free from surface blemishes. Magnesium can be 
machined to a surface equal to a ground finish on other 
metals. Smooth accurate threads can be turned or 
tapped, and seizing does not occur either in magnesium- 
to-magnesium or magnesium-to-aluminum threads. 

In some instances, a turned surface on a magnesium 
casting has been substituted for a turned and ground 
surface on cast iron with the added cost of a magnesium 
casting more than offset by elimination of the grinding 
operation alone. 

In typical applications in electrical equipment such as 
illustrated here, magnesium’s competitive position can 
be summarized as follows: 

Sand Castings. Magnesium is competitive with: 

1. Aluminum where weight reduction is a factor. 

2. Gray iron where appreciable machining is required. 

Permanent Mold Castings. Magnesium is competitive 
with : 

1. Aluminum on a piece price basis. 

2. Gray iron if appreciable machining is involved. 

3. Gray iron when closer tolerances in magnesium 
permanent mold castings eliminate machining. 

Die Castings. Magnesium is competitive with: 

1. Zinc on a piece cost basis. 

2. Aluminum on a piece cost basis. 


Table I—Relative Cost per Unit Volume 


(Based on current metal costs) 


Cost 
Index 


Material 


Density Cost per lb. 
Magnesium ; 0.205 35 
Aluminum 2. 0.170 44 
Zinc i. 0.120 83 
Gray iron ] 0.025 20 
Brass ; 0.145 130 





In this 17-lb portable tree saw made 
by Homelite Corporation all major 
castings including motor housing, han- 
dle and gear case are magnesium. 
Because it must be carried aloft as 





shown, weight limitations were impor. 
tant, but magnesium also gave lower 
piece costs than obtainable with 
other materials through reduced ma. 
chining time and increased tool life. 


Another factor that tends to enhance the competitive 
position of magnesium is the increasing importance of 
manufacturing cost in relation to raw material cost. In 
a given part requiring considerable manufacturing ex- 
pense, a substantial percentage increase in material cost 
can be offset by a relatively small percentage reduction 
in manufacturing cost. 

In the face of these competitive advantages, the lim- 
ited current use of magnesium may be the result of 
some of its earlier problems of surface appearance and 
corrosion attack that are now successfully solved. 

As pointed out by H. K. DeLong in another paper* 
presented at the recent Magnesium Association meet- 
ing, many methods of protecting magnesium alloys by 
chemical treatment have been developed as a means of 





* “Surface Finishing and Protection of Magnesium Alloys,’ by 
H. K. DeLong, Dow Chemical Company. 





Commercial plating methods recently developed by Dow 
Chemical Co. for magnesium give finishes equal to 
plating on other metals, adding tarnish and wear re- 
sistance and protection from outdoor corrosion. The part 
shown here is a chromium-plated aircraft control wheel. 
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Weight saving plus reduced 
machining costs were respon- 
sible for selecting magnesium 
for castings in the Nedco 
sanding machine. As com- 
pared with aluminum for the 
same parts, magnesium cast- 
ings cut 2 lb from the weight 
of the tool. Said to be the 
most powerful sander for its 
13-lb weight; universal motor 
with no-load speed of 5000 
rpm drives a molded disk 
through spiral bevel gears. 


improving corrosion resistance, adhesion of paint coat- 
ings, surface appearance and wear resistance. Some 
treatments perform only one of these functions while 
others may combine two or more functions. In general, 
a treatment that protects the metal from corrosion will 
offer some improvement in paint adhesion. 

Some of the popular chemical treating and anodizing 
methods are listed in Table II along with their relative 
protective values as determined by accelerated salt spray 
tests, intermittent salt water immersion and atmospheric 
exposures. It was noted in these tests that the differ- 
ences between various treatments was less pronounced 
when corrosion rates were slow. Abrasion tests were 
made with 200-mesh aloxite impinged on a standard 
area by an air stream under 12 oz per sq in. pressure. 

None of the treatments listed in the table are suffi- 





For best combination of toughness and lightness, the 
frame of this portable saw made by American Floor 
Surfacing Machine is magnesium alloy buffed to a satin 
finish. Blade is driven by a 2\%4-hp 5300 rpm motor. 
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ciently protective for exterior applications without the 
addition of a durable paint coating. For interior use 
where humidity is high or the air may contain corrosive 
gases the coating should be lacquered or waxed. Bright 
pickle treatment, although it offers considerable tarnish 
resistance, should also be followed by a lacquer or wax 
coating to preserve surface appearance. 

Anodic treatments require neutralizing if used as a 
paint base. They may be dyed a variety of colors and 
then lacquered or waxed. The borate-silicate treatment 
offers a little greater abrasion resistance than the caustic 
anodize and is less sensitive to surface condition of the 
metal. It is white to light gray in color and followed by 
lacquer or wax to aid in keeping the surface clean for 
interior service. 

Type of paint protection required for magnesium is 
primarily dependent on service conditions, classified as: 

1. Normal interior exposure not subject to corrosive 

fumes and high humidity. 

. Exterior exposure inland under average humidity 
and atmosphere conditions. 

3. Marine exposure subject to salt spray, corrosive 
vapors or intermittent immersion. 

Chemical or anodic treatment is generally used as a 
paint base with the type and number of paint coats de- 
pending on the service. Some recent tests show that a 
new type of primer* based on a modified phenol-formal- 
dehyde resin, compounded with inhibitive pigments such 
as zinc chromate and titanium dioxide, provides good 
adhesion and surface protection even when applied 
directly to untreated magnesium. While it offers prom- 
ise for normal interior service, its performance under 
more severe conditions is not yet fully investigated. 

For interior service, one or two finish coats of air- 
drying lacquer or enamel is usually sufficient. Exterior 
inland exposure calls for an inhibitive type primer when 

(Continued on page 178) 


Do 


ny. 7 Vistion Primer No. 10, Princeton Paint Laboratories, Princeton, 
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Revised NEMA Standards for 


universal motor parts 


For the benefit of the driven-device manufacturer, detailed stator 
and rotor dimensions have been worked out corresponding to six 
nominal stator diameters, two of them new and smaller sizes. 


T. E. M. CARVILLE* 


Chairman of Task Committee on Universal Motors, 
NEMA Motor and Generator Section 


INCE a large portion of the annual production of 
universal motors is sold in the form of sets of 
parts to be assembled in enclosures furnished by 

the appliance or device manufacturer and is used in 
highly special applications, standards for certain dimen- 
sions for universal motor parts are important to the 
user. When the first set of universal small-power motor 
manufacturing standards were set up in 1924 (MG8-22 
and 23), the only dimensions standardized were shaft 
extension diameters and the nominal outside diameter 
and length of stacking of the stator core. Later per- 
formance standards of a general nature were set up, 
but no attempt has been made to standardize on horse- 
power and speed ratings. These performance standards 
-dealt only with dielectric tests and allowable variations 
from rated voltage and frequency. 

Recently, the old standard has been partly revised 
and new data added. The most significant change has 
been in the addition of standard dimensions (see ac- 
companying table and sketches). 

The new standard covers six nominal stator diameters 
ranging from 2.125 to 4.375 in. This is in contrast 
with the former standard which covered seven stator 
diameters between 2.875 and 5.500 in. Four of the 
former standard diameters have been retained and these 
have been supplemented by two diameters which are 
smaller than the smallest diameter shown in the previous 
standard. Progress in the art demands that standards 
be flexible and alive to reflect the advances in motor 
design and application. 

In establishing dimension standards for universal 
motor parts, the commutator end of the stator core was 
used as a reference point, as this end of the stator core 
is usually located against a shoulder in the enclosure of 
the driven device. 

Dimension CJ is established as the distance from the 
commutator end of the stator core to the end of the 
coil on the opposite side. The present standard shows 
four CJ dimensions for each frame diameter, except in 
the case of the 3.687-in. diameter where five CJ dimen- 


m Manager of Industrial Engineering Department, Small Motor Division, 
Westinghouse Electric Corporation, Lima, Ohio. 
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Universal Motor Defined 

The American Standard for Rotating Electrical Ma- 
chinery, approved by the American Standards Association, 
defines a universal motor as follows: “A universal motor 
is a series-wound or a compensated series-wound motor 
which may be operated either on direct current or single- 
phase alternating current at approximately the same speed 
and output. These conditions must be met when the 
direct-current and alternating-current voltages are approxi- 
mately the same and the frequency of the alternating 


current is not greater than 60 cycles per second.” 


sions are indicated. It may be questioned why the di- 
mension including the core width plus the coil extension 
on one end was standardized rather than the width of 
the stator core or length of stacking. In designing the 
enclosure of the driven device, the user is concerned 
with the location of the end of the coil which must be 
cleared. It is not the intent of any NEMA standard to 
limit the motor designer in any way with respect to 
what might be accomplished within the allowable space. 
To divide this space definitely between the core width 
and the coil extension might place an unintentioned 
restriction upon the freedom of the motor designer. 

The importance of the CK dimension is evident in 
that it informs the user what portion of the shaft on 
the extension end he may utilize in designing to meet 
his own requirements. 

The CP dimension is important to the designer of 
the enclosure for the device as it indicates the clearance 
for which allowance must be made on the commutator 
end. To allow less clearance might limit the designer’s 
ability to obtain the desired motor parts from several 
sources. 

Dimensions CR, CS, CT and CZ are inter-related and 
affect the enclosure design with regard to location of 
the brushes. If these are considered together with 
dimensions CW, CX, CY and DA, the design of the 
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NEMA Standard Dimensions for Universal Motor Parts” 
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* Housing design must permit clearance for these dimensions 
+ Tolerance refers to housing. 


enclosure for this end of the motor can be made to the 
best advantage. It is recognized that the latter group of 
dimensions are actually details of the housing design. 
However, standardization of these is justified as a means 
of insuring adequate electrical clearances and mechan- 
ical stability of the brush holder mechanism. While CS 
gives the standard brush width, a question might be 
raised as to why standards have not been established 
for brush length and thickness. Both of these dimensions 
depend upon the design and application of the particu- 
lar motor and should be left to the selection of the 
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Key to dimensions used for universal motor parts in 
the table above: (top left) stator and rotor, (right) 
stator core, and (below) the brush holder mechanism. 
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individual motor designer. Brush thickness, for example, 
will be affected by the number of commutator bars, the 
speed and rating of the motor and other similar design 
factors. An attempt to standardize the thickness of the 
brush would place an unnecessary restriction on the 
freedom of the motor designer to make the best use of 
his engineering experience. 

The NEMA standard for temperature rise on uni- 
versal motor parts is an added section that reads as 
follows: “The temperature rise of a universal motor 
depends upon the design of the cooling system as well 
as upon the motor losses. The motor manufacturer’s 
responsibility is limited to supplying motors with losses 
and operating characteristics approximately the same as 
those of complete motors of similar ratings. Therefore, 
the machine manufacturer is ultimately responsible for 
the temperature rise.” This standard recognizes the 
fact that the device manufacturer has control of the 
temperature of the motor parts. Motor manufacturers 
should be consulted on this important phase of the 
application of motor parts, if best results are to be 
obtained. 

Another important revision affects the dielectric test 
of 900 volts alternating current which is applied to all 
universal motors designed for operation upon circuits 
not exceeding 250 volts. In this revision of the stand- 
ard, it is recognized that the repeated application of the 
specified dielectric test voltage would weaken the insu- 
lation. This added portion of the standard reads: “Re- 
peated application of the above test voltage is not recom- 
mended. Immediately after manufacture, when equip- 
ment is installed or assembled with other apparatus and 
a high potential test of the entire assembly is required, 
the test voltage shall not exceed 85 per cent of the 


original test voltage, or when in an assembled group, 
(Continued on page 180) 
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Wire stripping practice... 


A review of results obtained at General Electric Company’s Electronics 


Park plant in stripping tenacious coatings like Formex off radio coil 


leads from 14 to 44 gage wire, including a new brushing technique that 


rapidly melts off insulating coating under carefully controlled conditions. 


R. GEORGE ROESCH 
President, Industrial Products Division 
The Eraser Company, Inc. 


electrical manufacturing plant is stripping the 

leads of insulated wire to form a good electrical 
and mechanical connection. At the Electronics Park 
plant of General Electric Company, Syracuse, N. Y., 
practically every known type of coil or winding is 
manufactured for use in radio broadcasting consoles, 
transmitters and receivers, television transmitters and 
receivers, and radar, electronic recording and similar 
equipment, varying in size from radio receiver coils only 
lg in. in diameter up to huge radar coils many feet in 
diameter, with all possible combinations of terminal 
leads. Hence, the film insulation removal or stripping 
probleni is of the broadest nature, such as would be en- 
countered in the manufacture of a wide variety of 
electrical appliances and electrically operated products. 


QO OF THE commonest problems met in any 


Every coil or winding presents a varied problem, In 
some instances, leads must be stripped right up to the 
coil form, and in every case there is an ideal relation- 
ship between the location of the stripped or bared wire 
and the coil form. 

Manufacturers of insulated wire have constantly tried 
to develop insulating films having these qualities: (1) 
High dielectric strength, (2) extreme toughness, (3) 
high abrasion resistance, (4) high heat shock resistance, 
(5) high degree of adhesion to the wire, and (6) high 
degree of resistance to solvents. By their very nature, 
these requirements create difficulties in removal of 
insulating coatings to make electrical terminal connec- 
tions. One of the toughest insulating films developed 
and hardest to remove is Formex, the trade name ap- 
plied by General Electric Company to copper wire in- 
sulated with a thin film of synthetic resin embodying 
polyvinyl acetal. 

At Electronics Park, huge quantities of single For- 


‘mex, heavy Formex, and quadruple Formex wire are 


used, together with wires insulated with varnish and 
enamels, with and without other coatings, such as 





Fig. 3—Photomicrographs (200x) of fiberglass wheels stripping wire. Left, showing 0.002 in. diameter wire on surface 
of hard or dense wheel structure; right, showing 0.010 in. diameter wire on surface of softer and more resilient wheel. 
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coil leads 


Fig. 1—Stripping multiple coil leads from 
piewound radio coils at Electronics Park 


with Rush strippers using fiberglass wheels. 


woven coverings of cotton, nylon, silk and fiberglass. 

General Electric laboratories, in which Formex was 
developed, have constantly studied various methods of 
stripping the insulation. Originally two general meth- 
ods were recommended: (1) Flame and wire brush and 
(2) soft solder or “hot pot’ method. At Electronics 
Park this latter method is in general use for larger 
wires, but it was not found entirely practical for fine 
wires. Here, with the temperature of the solder at 
1000 F, the dip was a matter of a split second. Too 
fast a dip did not remove the insulation while too long 
a period in the solder partially dissolved the wire. Re- 
sults were pure guesswork. In other instances, even 
though the wire was relatively large, the hot pot method 
could not be successfully used to strip tempered spring 
or work-hardened copper wire, without removing the 
temper. 

With the development of various types of chemical 
solvents, this method was also rather widely used at 
Electronics Park. The procedure involved (1) dip- 
ping, (2) racking to allow time for the solvents to dis- 
solve the insulation and (3) wiping with cloths to 





Fig. 2 (Above)—Grade variations of 
FibRglass wheels are obtained by vary- 
ing the number and individual thick- 
ness (density) of the glass fiber disks. 


Fig. 4 (Right)—Spindle design of Rush 
wire stripper. Fiberglass wheels and 
dressers (rear studs) not in place. Pres- 


sure adjustment of upper pivoted arm is 
by handwheel and fine-pitch screw. 
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General kiectric Lo. 


remove the residue. Needless to say this method could 
not be used directly on wires covered with woven 
braids, which first had to be burned off. 

The health factor entered into this practice as it was 
found that some operators were allergic to the fumes of 
the chemicals used or irritation developed if the chem- 
ical contacted the skin. It was also found that in spite 
of extreme care, a high percentage of the coils stripped 
in this manner eventually failed because of contamina- 
tion of chemicals on the windings that had got there per- 
haps by a touch of the operator’s fingers or from the 
cloths used to wipe off the leads. 

As is common with all users of film insulated wires, 
there were also a great many wire brush strippers in 
use. In many instances, this method proved very sat- 
isfactory, while in others the percentage of rejects due 
to broken or weakened lead wires was high. And in 
most cases, it was found that if rejects were to be kept 
to a minimum, it was necessary to replace wire brush 
wheels every eight hours. This practice obviously added 
to the stripping cost per coil. 

Wires smaller than 36 gage were difficult to strip with 
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wire brush wheels as the diameter of the wire being 
stripped was much smaller than the diameter of the 
wires in the wheels. Woven fabric coverings increased 
the difficulty. 

With conventional wire strippers, inability to strip 
leads close enough to the coil forms led to the use of 
high speed sanding drums. The operator rubbed the 
wires back and forth over the drum, turning them to 
insure cleaning all around. 


New Wire Stripping Practices 

As the result of over six years of research and study 
of wire stripping methods a new technique has been 
developed by the Industrial Products Division of The 
Eraser Company, Inc., Syracuse. This technique was 
first put into practice extensively at the Electronics 
Park plant which has served as a proving ground. A 
great many Rush wire strippers, Fig. 1, are now in 
use there. 

With the exception of chemical methods and soft 
solder dip, conventional wire strippers utilize abrasive 
means to remove film or enamel insulation, thus creat- 
ing the probability of reduction of bare wire diameters 
and paving the way for failures at or near the soldered 
connections. Wire wheels are normally designed to cut 
and scratch off the insulation. In the Rush wire strip- 
per, a new principle is employed whereby enough fric- 
tional heat is developed to actually melt film insulations 
from wire. This is done by using new types of stripping 
wheels precisely mounted and driven at high speed 
under controlled pressure. Most of the wheels are made 
of a series of disks of fine glass fibers interspersed in a 
resilient bonding compound, Fig. 2. These wheels are 
made in various degrees of hardness and surface char- 
acteristics. 

Different grades of “FibRglass” wheels are needed 
to establish the proper relationship between the diam- 
eters of the wires to be stripped and the thickness of 
the insulating film. However, this relationship is not 





Condition after considerable use 


Fig. 5—-Exaggerated wear of fiberglass wheels under normal conditions of 
use (left) and as result of excessive pressure. Dressing restores full contact. 
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Result of excessive pressure 


Comparative Cost in Cents of Stripping Formex 
Coated Wire (Two Ends) 


Coil Wire Wire Acid Rush ke " 

type size brush stripper pot* 
Airwound 14-ga. 1.50 0.9] 0.80 0.17 
Universal wound 5/32 1.50 1.10 0.80 + 


* Solder at 1000 F 
** Small size wire cannot be stripped by this method. 





as critical as with wire wheels since the miniature tufts 
of glass fiber serve only to brush away the insulation 
melted by the bonding compound holding the glass 
fibers in position. Since the fibers are relatively fine 
with respect to even the smallest wire diameter, it is a 
question of the spacing of the fibers rather than their 
diameter. 

Size of wire being stripped is related to wheel density. 
If it is desired to strip the insulation from a relatively 
few leads of fine wire, the wheel surface should have a 
great many tufts of glass fibers exposed, they should be 
close together, and the wheel should be hard or dense 
enough to create the needed frictional heat, Fig, 3 A, 
Likewise, as the wire diameters increase, the wheels 
must be softer and more resilient, with larger tufts of 
glass fibers spaced farther apart, so the wires to be 
cleaned can sink into the wheels one-half their diameters, 
Fig. 3 B. 

It also follows that as the number of wires to be 
cleaned at one time increases, as is the case with mul- 
tiple strand Litz wire, there must be provision in the 
wheel surfaces to spread the wires out so that all may 
be cleaned equally. For example, one grade of wheel 
is recommended for two to six leads of 44-gage wire, 
and an entirely different grade advised for 270/44 Litz 
wire. The first mentioned wheel is much harder and 





Fig. 6—Guard removed to show the 
wheel dresser; abrasive sleeves at top. 
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denser than the latter. The glass fiber wheels are 
nominally 14 in. in diam with either l-in, or 1%-in. 
face. They are rotated at 5000 to 6000 rpm by flat belt 
from a %-hp single-phase motor. Useful life is ended 
when wheels have worn to 7% in. diam. 

Except for maintenance of a prescribed peripheral 
speed, exact diameter is not important. What is essen- 
tial is that the wheels run true. One of the new con- 
ceptions of the Rush process is that the wheels should 
track within the tolerance of insulation thickness. This 
requirement brought about refinements in machine 
accuracy. 

Synthetic resin insulation on 44-gage wire, for ex- 
ample, is only 0.0001 in. thick, and that is the limit of 
runout that can be allowed in the wheel spindles. To 
hold to these tolerances, the latter are hardened and 
ground to size, then mounted in the most accurate ball 
bearings obtainable. Location of bearing bores is equally 
important, since the spindles must run absolutely paral- 
lel. Otherwise, the wheels would run tight on one edge 
and break fine wires, while being apart on the other edge 
and incapable of stripping wires of the same diameter. 

Since the upper wheel is carried above the lower 
wheel on a pivoted spindle arm, Fig. 4, extreme care 
must be exercised to have this spindle arm pivot pin 
parallel to the axis of the wheel spindles. This spindle 
arm is a necessary part of any wire stripping machine, as 
it not only allows variable pressure on the wheels, but 
permits the wheels to spring apart upon the insertion of 
large wires and in the case of a large bundle of Litz 
wire, to then resume their predetermined adjustment 
after the fine wires spread out. For precise pressure 
regulation, a leaf spring is used with a fine threaded 
screw adjustment. Pressure required for different wires 
and different kinds of insulation varies from 5 oz. to 6 lb. 
No exact formula can be established, since the tough- 
ness of insulating films varies greatly. Generally speak- 
ing, Formex and Formvar films are the toughest but 
some enamels have been found that are just as hard to 


strip. However, a definite pressure can be ascertained 
experimentally and maintained for each particular wire 
(See Fig. 5). 

Because wheels get the greatest amount of wear in 
the center, they need to be resurfaced from time to time 
by wheel dressers mounted back of the wheels. These 
dressers must be absolutely parallel to the wheels. 
Dressers are pivoted rollers covered with silicon carbide 
abrasive sleeves, Fig. 6. The action is in the nature of 
a cam, so a new abrasive surface is presented to the 
wheels each time they are dressed. These abrasive 
sleeves may be rotated on their mounts as they become 
worn in spots so as to present a fresh surface. 

When these fiberglass wheels are new, they are a 
combination of miniature tufts of minute glass fibers 
and a bonding compound. Examination under a micro- 
scope, shows tiny pores. As the wheels are used, these 
pores fill up with melted insulation which has a ten- 
dency to increase the frictional heat generating qual- 
ities, requiring a decrease in the amount of pressure 
needed. Unless the pressure is decreased, broken wires 
will be the result. Wheels can be dressed to remove 
the accumulation of insulation, but this is wasteful 
and of no value. 


Specific Results Obtained 


At Electronics Park, it has been found that since 
their installation over a period of about eight months, 
wire strippers equipped with fiberglass wheels are 
showing savings of about $5 per day, comparing only 
the cost of the wheels with the cost of other materials 
used in former stripping methods. This does not in- 
clude such items as savings due to lowered number 
of rejects, or increased rates of production. In some 
instances, twice as many coils are now being stripped 
per hour as were being stripped by former methods. 
The elimination of the fluxing operation has contrib- 
uted further to the higher rates of production, since the 

(Continued on page 174) 





Fig. 7 (Left)—Coil holders speed up operation and increase accuracy of stripping length. Fig. 8 (Middle)—For short 
leads a stripper plate and single wheel is used. Fig. 9 (Right )—Flexible shaft stripper designed to be held in the hand. 
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Precision Timer for D-C 


Accuracy of an escapement clock and the 
power of an electric motor are combined in 
this new d-c timer to keep rate independent 
of load, line and temperature variations. 


a PULSES at full line voltage are applied to 
a small motor at intervals controlled by a jewelled 
escapement, with the pulse duration determined by 
travel of the motor. This method, embodied in the 
timer shown in Fig. 1, holds motor travel constant dur- 
ing each time interval regardless of load (within rating). 
As a result rotor speed is held constant within +0.1 per 
cent for line voltage variations of +20 per cent and 
load variations from zéro to full load of 30 in.-oz at 1 
rpm. 

In conventional d-c timing mechanisms, such as used 
on automobile clocks, good time accuracy can be ob- 
tained only with light and constant loads because of the 
limited amount of energy that can be transmitted 
through a mechanically controlled escapement. For 
useful service in automatic controls, timers, time-delay 
relays, repeat-cycle timers and computers where the 
mechanism must do work in driving charts or in oper- 
ating contacts, cams and actuators, loads are larger and 
vary over greater limits than the escapement type can 
handle. 

Centrifugal governors for small d-c motors are use- 
ful for a measure of speed control but do not give ac- 
curacy required for precision timing. Pendulums, vibra- 
tors, tuning forks and temperature-controlled oscillators 
offer a precision source for timing but each of these 
methods has serious limitations. A pendulum can con- 
trol relatively large forces but it is bulky, subject to 
variations in gravity and useful only in stationary serv- 
ice. Vibrators are not usually available with the degree 


of sustained accuracy needed for timing and are affected 
by external vibration. Tuning forks or crystal oscilla- 
tors have the necessary accuracy but require a cumber- 
some and costly amplifier and motor. 

As a primary source for precision time control, the 
balance wheel and hairspring mechanism has several ad- 
vantages. It can be designed to be relatively unaffected 
by changes in position, temperature, magnitude of driv- 
ing force, vibration or gravity, and in addition requires 
relatively slow motion as compared with a tuning fork. 
Its major limitation, low power transmittal, might be 
overcome by a d-c motor provided timing was not dis- 
turbed in controlling motor speed. This is the approach 
used in the new “chronometric governor” shown in Fig, 
2, a d-c timer developed by The A. W. Haydon Co., 
Waterbury, Conn. 

Principle of operation is shown in the schematic 
diagram, Fig. 3. The motor is geared directly to a 
cam-operated lever extending between a pair of leaf 
spring contacts and so arranged that its motion in either 
direction opens the contacts. Also located between the 
contacts is a contact bead, insulated but mechanically 
attached to the clock escapement lever in such a manner 
that the clock escapement merely releases these centacts 
allowing them to close while the motor operated cam 
does the work of opening the contacts. The contacts 
are connected directly in series with the motor so that 
the faster the motor tries to go, the quicker the contacts 
are opened; yet they close at regular intervals as re- 
leased by the escapement. 

Thus pulses of full line voltage are applied to the 
motor at regular intervals controlled by the escapement, 
and the duration of these pulses is determined by the 
travel of the motor. This results in a uniform travel of 
the motor during each time interval and consequently 
a constant rotor speed is obtained. The motor is de- 


Fig. 1 (Left)—Precision timer 
for d-c employs a _ balance 
wheel and hairspring to sup- 
ply pulses of power to a d-c 
motor that delivers 30 in-oz 
torque at 1 rpm. 


Fig. 2 (Right) — Balance 
wheel (with a Ni-Span-C hair- 
spring for temperature com- 
pensation) operates under 
constant power and load at 
all times thus holding its time 
rate to 0.1 per cent regard- 
less of line voltage or load 
variations. 
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Balance Wheel and 
Escapement Mechanism 


Rotor Pinion 


Fig. 3—Motor speed is kept in step with balance wheel 
by varying the length of a power pulse fed to the motor 
for each beat. Start of pulse is determined by balance 
wheel; cam driven by motor breaks contact and ends 
pulse. If motor speed drops, pulse increases in dura- 
tion; if motor speed increases, pulse is decreased. 


signed to deliver maximum torque at slightly below 
minimum voltage under the least favorable temperature 
conditions. The motor, therefore, tends to overspeed but 
in doing so opens the governor contacts more quickly, 
thus shortening the duration of power pulses delivered 
to the motor. This results in a consequent reduction 
in motor speed. 

Since the motor-driven cam transmits the same oscil- 
lating motion regardless of its direction of rotation the 
motor is reversible. Further, when the clock balance 
wheel stops, it always tends to find its center position 
under the influence of the hairspring. Contacts always 
revert to a closed position when the current is turned 
off, and consequently the unit is reliably self-starting. 

To supply power to keep the balance wheel oscillating, 
uniform mechanical impulses are delivered to the clock 
escapement through the contact springs which bear on 
the central contact bead, mentioned abovg, which is con- 
nected directly to the escapement lever. Uniformity of 
these mechanical pulses is assured since the contact 
springs are lifted a uniform distance by the oscillating 
motion of the cam operated lever. Driving power for 
the balance wheel therefore is constant and independent 
of the motor speed or load and voltage variations ap- 
plied to the motor. 

The standard escapement is of the 300-beat type giv- 
ing 150 complete oscillations per min, The arrange- 
ment of the escapement and contact mechanism is such 
that the contacts are allowed to close at each half oscilla- 
tion, and at this instant the escapement derives its 
energy from the contact springs. Thus the escapement 
mechanism is not called upon to perform any more 
work than when running free in an ordinary clock 
movement. Energy is stored in one contact spring 
just preceding the release of energy from the opposite 
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NEW DEVELOPMENTS, IDEAS, AND 
INFORMATION SELECTED AND 
INTERPRETED FOR THE DESIGNER 
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Precision Timer for D-C 
Magnet Coil Impregnation 
Research in Adhesives 
Industrial Combustion Control 
High-Impact Styrene Copolymer 
New Fan Oscillators 
Rechargeable Spotlight 
Tiny Radio Set 
Thrice Safely Across the Pacific! 
Absorbs Shock and Vibration 
Color Standards for Mica 
Double-Function Container 


And other new ideas and 
developments of interest 











Front opening cooler made by Wilson Refrigeration, 
Inc., Smyrna, Del., supports milk cans on a rack over a 
tank of refrigerated water. Gearless double-impeller 
pump with monel shaft and graphitar bearings, driven 
through a rubber coupling by a 4-hp capacitor motor, 
sprays cold water from aluminum tubing over top of 
cans for rapid cooling. Cabinet liner is galvanized cop- 
per-bearing steel with acid-resisting porcelain enamel. 








spring, and the balance wheel thus gets its impulse at 
a time when the contact spring is not connected to 
the motor. 

When the motor is initially started, two or three 
oscillations of the escapement are usually required be- 
fore the motor speed settles down to a uniform rate. 
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This starting interval will vary somewhat in relation 
to the line voltage and the device is therefore not in- 
tended for extremely short-interval applications. In 
estimating accuracy an error of 1 sec for the starting 
interval is added to +0.1 per cent of the timing period. 

Timers currently available are supplied in conven- 


Magnet Coil 


Long-range comparative test program estab- 
lishes superiority of polymerizing-type var- 
nishes in new design of G-E magnetic a-c 
contactors. 


N interesting case-history lies behind the design of 
the potted varnish-treated coils used in the recently 
announced line of General Electric a-c magnetic starters 
for motors rated up to 50 hp. Basic in the design is 
the use of a polymerizing solventless varnish (trade- 
marked Permafil) that has been found to provide a 
number of significant advantages over the oil-modified 
alkyd varnishes and the oil-modified phenolic varnishes. 
This solventless material can be placed in the polyester 
family. It is characterized by the fact that it is a low- 
viscosity liquid which converts to a solid state by poly- 
merization only and usually with scarcely any loss in 
volume. In addition, G-E engineers have found that 
it is a good electrical insulator, an excellent heat-transfer 
medium as compared to conventional varnishes, strong 
in bond with common insulation papers and cloths, 
mechanically tough and better than average from a 
moisture repellant viewpoint. Tests have also shown 
that the temperature-time aging performance is superior 
to practically all common Class A insulators. 
Comparative tests on coils impregnated with the 
standard varnishes and with Permafil were begun in 


tional form with self-contained gear reduction and oyt. 
put shaft speeds from 60 rpm down to 1 rph. Output 
torque is 30 in.-oz at 1 rpm. Weight is 7.5 oz ang 
maximum dimension is 2% in. Built-in filtering for 
radio interference can be added with a slightly deeper 
motor cover. Ooo 


Impregnation 


1944-45. First test was on a random-wound coil con- 
sisting of a die-cast aluminum spool insulated with paper 
and mica and covered with glass-fiber tape. 

Twenty-one coils were impregnated with this varnish 
and continuously excited ; eleven at a total temperature 
of 150 C and ten at 130 C. After one year there was 
evident only a very slight shrinkage of the paper and 
mica insulation. In all other respects the coils were 
found in perfect operating condition. There was no 
change in resistance nor had any of the coils broken 
down between turns. 

This test was later continued for one more year in 
direct comparison with nine similar coils which had 
been impregnated with an oil-modified alkyd varnish. 
At the end of the year the Permafil-treated coils, which 
then had two years of operation back of them, were, to 
all appearances and tests, unchanged, whereas the alkyd 
varnish treated coils had deteriorated badly. (See 
Fig. 1.) 

Next step was to obtain comparative test data on 
paper-layer-wound coils. Previously paper-layer-wound 
coils were not tested owing to difficulties found in pre- 
venting the varnish from leaking out of the coil struc- 
ture during polymerization. This difficulty, however, 
was overcome and suitable accelerated test procedures 
were set up to obtain data on probable life expectancy. 

Approximately 60 coils were prepared and mounted 
on their operating magnets. Windings consisted of 





a b 


Fig. 1—Test results on paper-and-mica coils treated 
with oil-modified alkyd varnish and polymerizing type 
varnish (Permafil): Extreme left (a) shows coil treated 
with polymerizing varnish before test; (b) cross-section 
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view of this coil taken after 1 yr at 130 C; (c) shows 
coil treated with oil-modified alkyd varnish after 1 yr 
at 130 C: and (d) shows the Permafil-treated coil after 
2 yr. at 130 C, exhibiting no change in appearance. 


ELECTRICAL MANUFACTURING 


wee ten rf 





N D TRAWNSItHeENT S&S 





a 


a b c 


c b a 


Fig. 2—Paper-layer-wound contactor coils (a), (b), and (c) have been respectively treated with oil-modified alkyd 
varnish, oil-modified phenolic varnish, and the polymerizing-type varnish. Group at left shows coils before test; group 
at right after test failure, operation at 225 times per min at temperature reaching 115 F. 








a b 


c d 


Fig. 3—Typical potted designs in which the polymerizing type of varnish is used to impregnate the coils. Cross-section 
of paper-layer solenoid coil is shown at (a) while (b) is same coil uncut. Cross-section of paper-layer magnetic switch 
coil is shown at (c); the same coil uncut is shown at (d). 


3000 turns of 0.0071 Formex wire; total wire weight 
0.25 lb. Coils were split into two groups: Group C 
operated at a rate of 100 operations per minute and 
Group D at 225 operations per minute. Table I shows 
the average number of operations at time of failure of 
each group. Coils in Group C had an actual total operat- 
ing temperature of about 90 C whereas those in Group D 
ran considerably hotter—approximately 115 C. This 
temperature difference accounts for the shorter average 
life of Group D. 

An analysis of the failures of coils in both groups 
showed that, as a supporting medium by itself, the 
paper-layer coil design did not permit securing all the 
advantages inherent in a Permafil varnish treatment. 
The paper structure was too frail on this accelerated test 
and the failures that occurred were all initially of a 
mechanical nature. See Fig. 2 for appearance of coils 
before and after this test. 

A series of more extensive accelerating tests was now 
thought necessary. To obtain comparative data in as 
short a time as possible a very severe test cycle was 
selected. This consisted of: (a) oven baking at the 
selected temperature for six-week periods; (b) one 
week 100 per cent relative humidity plus dew; and 
(c) operation at rated voltage on magnets or vibra- 
tion table to simulate mechanical wear. Table II shows 
the data obtained. It should be noted that at the 90 C 
test most of the coils are still operating. Same type of 
coil was used as in the preceding test (Table I). 
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An examination of the failures as they occurred in 
this test showed the severe effects of the 100 per cent 
relative humidity. Actually, 90 per cent of the failures 
took place immediately following the humidity applica- 
tion. When the failures were not chargeable to dielec- 
tric breakdown the coils ultimately failed due to the 
weakness of the paper design structure. The coils in 
these cases had much the same appearance as the 


Table I—Comparative Accelerated Tests Var- 
nish Impregnants for Paper-Layer-W ound 
Magnet Coils 


No. of | Percentage 


| coils tested | life” 


Test samples Varnish* 





Group C 100 oper/min | Typel | 10 100 
| Type II 13 143 
|TypellI| 20 | 210 








Group D 225 oper/min | Type I 10 
Type II | 10 60 
Type III 11 160 








© Type I is oil-modified alkyd varnish. Type II is oil-modified phenolic. 
Type III is General Electric’s Permafil polymerizing varnish. 

b Group ‘ ; areas impregnated with oil-modified-alkyd varnish were taken 
as standard. 
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Table 1l—Comparative Accelerated Tests of Varnish kmpregnants 
for Paper-Layer-Wound Magnet Coils 





Treating varnish* Total temperature 


First failure 





Type I 355 
Type II 355 
Type ITI none 
No varnish used | 40 
Type I 42 
Type II 160 
Type III 200 
Type I 40 
Type II 30 
Type III 90 


Days to 


Test continues; 
coils still operating 
after 450 days 


Coils tested 
All coils have failed 


9 
19 


20 


none 

none 

none 
3 


80 none 
140 none 
140 none 


* Type I is oil-modified alkyd varnish. Type II is oil-modified phenolic. Type III is General Electric’s Permafil polymerizing varnish. 





coils shown at the right in Fig. 2 that failed at 115F. 

Based on'these tests, as well as on other investiga- 
tions, the use of this polymerizing varnish was specified 
in the design of coils for a new line of a-c magnetic start- 
ers. Fig. 3 shows typical potted designs, while Fig. 4 
shows the completed starter. 

In application, none of the varnish is permitted to 
drain away during the baking cycle. Mechanically, the 
coils are constructed by first making a conventional 
paper-layer coil assembly without its usual exterior 
cover and then placing this in a cup-shaped molded 
spool. This spool serves as a retainer for the varnish; 
mounts the necessary terminals for making connections ; 
and, in general, provides accuracy of coil dimensions 
and a neat uniform appearance. Maximum protection 
is provided against moisture, oil, corrosive atmospheres 
and mechanical abuse. 

Heat transfer ability of this varnish material has on 
several occasions permitted a 30 to 50 per cent reduc- 
tion in coil size and weight. For many designs built on 
a less-than-continuous operational basis, additional over- 
load protection is provided in that these designs do not 
fail if overheated for short periods of time. ooo 





Fig. 4—Potted-coil design as shown in Fig. 3 is em- 
ployed in this G-E magnetic a-c contactor, NEMA Size 1, 
one of a new series announced for motors to 50 hp. 


Fundamental Research in Adhesives 


Nature of adhesion is subject of far-ranging 
program sponsored at National Bureau of 
Standards; test procedures and some com- 
parative data are presented. 


BROAD-RANGING fundamental research pro- 
gram at the National Bureau of Standards! has 
as its objective an investigation of adhesive properties 





2Condensed from “Nature of Adhesion,” Technical Report 1337, 
National Bureau of Standards, Washington 25, D. C. 
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of a wide variety of adhesives and adherends. This pro- 
gram was launched because prior experimental work in 
adhesives has largely concerned itself with the develop- 
ment of materials for specific industrial purposes,? and a 
better understanding of the nature of adhesion itself was 
needed. 

Adhesives included in the NBS program were cellu- 
lose nitrate, polyvinyl acetate, resorcinol-formaldehyde, 


2See “Adhesives, too, are Fasteners,” p. 94, July 1948 ELectRIcaL 
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Phillips Screws. Every fastening is clean and shipshape . . 


«+ - When AMERICAN PHILLIPS SCREWS 





SMOOTH SAILING IN PRODUCTION: Bifertcwetirleciaiettt(cMasls::tl 7 an 


with the handling ease, driving speed, and non-slash protection of American 


. turned up flush, 


to stay. And every American Phillips fastening takes only half as long as an 
old-fashioned slotted screw. So costs are really keelhauled! 


ST lelekia my Visi. (cal Bey Natta From boats to bamboo bars, the American 
Phillips universal cross-recess enables manufacturers to put new decorative 


NT SLIP OUT values, new sales appeal into their products. For American Phillips fasten- 


4-WINGED DIVE ERED RECESS ings say “Modern Quality” so plainly that many manufacturers find it mighty 
- good business to merchandise: “American Phillips Construction.’ 





about you? 


ILLIPS Soccms 
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How 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago II: 589 E. illinois St. Detroit 2: 502 Stephenson Building 


AMERICAN iti] 





ALL TYPES 
ALL METALS: Steel, 
Brass, Bronze, Stain- 
less Steel, Aluminum, 
Monel, Everdur (sili- 
con bronze) 
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Fig. 1—Tensile-adhesion strengths of various adhesive- 
adherend combinations are tested at the National Bu- 
reau of Standards using dumbbell-shaped specimens and 
self-aligning grips. A metal-tensile adhesion specimen 
is being positioned here in a universal hydraulic testing 
machine prior to being tested under controlled condi- 
tions of temperature and relative humidity. Rate of 
loading for the tests is adjusted so that failure of the 
bond would occur after approximately 3 min, equaliz- 
ing fatigue time for all specimens. 


casein, certain natural gums, natural rubber, and neo- 
prene. Modification was kept to the minimum so that 
the relation between adhesive and adherend would be 
due to the simplest possible combination. Adherends 
chosen were a fair sampling of industrial materials, in- 
cluding aluminum alloy, stainless steel, paper-phenolic 
laminate, and hard rubber. They have a wide range of 
elastic moduli—the property best correlated with bond 
shear strength—and their chemical and physical struc- 
ture make possible a variety of adhesive bonds. 

Test specimens were prepared using each adhesive in 
turn with each adherend ; only one adherend was used in 
any one specimen. Proper treatment of the adherend 
surfaces was found to be of primary importance since, 
when exposed to ordinary atmospheric conditions, they 
usually pick up impurities in the form of oxide, dust, or 
oil films. If dirt or impurities are present, close contact 
between the adhesive and the base adherend surface is 
prevented and the best adhesive action is not obtained. 

Specific bonding conditions for the test assemblies 
were developed for each adhesive, depending on the 
chemical and physical nature of the adherend. Speci- 
mens, after being conditioned for a minimum period of 
seven days at a temperature of 25 C and 50 per cent 
relative humidity, were tested at the same temperature 
and humidity for shear, tension, impact, and fatigue 
properties. All combinations were subjected to the shear 
and tensile tests. The impact test provided a means for 
studying differences between a brittle and a rubbery 
bond, and the fatigue test was utilized to investigate how 
a thermosetting and a thermoplastic bond differ. 
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Fig. 2—Clamping frames as used in the adhesive-adher- 
end investigations for the preparation of double-lap shear 
specimens and (Fig 3) for tensile-adhesion specimens. 
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Fig. 4—Comparative bond strengths provided by various 
adhesives grouped according to the adherends used. Note 
superiority of polyvinyl acetate, except with hard rubber. 


An evaluation of the data gathered in this project 
was obtained by tabulating the results with respect to 
dielectric constant and modulus of elasticity. The dielec- 
tric constant was considered to he of possible importance 
since most modern theories attempt to explain adhesion 
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Series R Stepper 
Thrée basic types of A.C. 
and D. C. operation: con- 
tinuous rotation, add and 
subtract, electrical reset. 
First two types have 40 
active positions, electri- 
cal reset has 36 contacts. 
All three types follow 10 
pulses per second with- 
in rated voltage range 


Series 595 D.C. Relay 


Midget telephone type 
unusual for amount of 
power provided. Size 
only 1 7/16” x 1 3/8” 
x 1’’. Three outstanding 
features — frictionless 
pivot — proper copper- 
iron balance—capacity 
to carry up to 8 single 
pole, single throw 
contact combinations. 


Series 600 Relay 


Small, compact, low- 
cost. Size: 2 1/8" x 
. VET acd Oe". 
Contact combina- 
tions up to 4 P.D.T. 
Power consumption, 
6 V.A. Max. cap., 8 
amps, 3 v. to 230 v. 
A.C., of 3 v. to 110 
v. D.C. Coil and 
contact assemblies 
interchangeable. 


Series 100 A.C. Relay 


Used successfully in 
automatic home 
washing machines. 
It is incorporated in 
many new house- 
hold appliances now 
on drafting boards. 


Series 220 A.C. Relay 


Capable of breaking 
currents up to 20 amps 
at 230 v.,60c., A.C., 
non- inductive load. 
Bakelite contact block 
tests 1500 v. break- 
down to ground. 
5/16” dual contacts 
minimize arcing. 


YU tsa Control Problem... 


Guardian HAS the ANSWER! 


Name a Relay, Switch or Solenoid problem... 
99 times in 100 Guardian has the solution. Sub- 
mit your specifications for application data and 
cost-free recommendations. 


GUARDIAN 


1627-H W, WALNUT STREET 





COMPLETE CONTROL ASSEMBLIES: 


Guardian engineers are tops at designing complete assem- 
blies, from simple start-stop controls to the complexities 
of time-delay, timing, counting, multiple credit, add and 
subtract or sequence operations. Thousands of Guardian 
control applications attest to Guardian’s flexibility. Without 
question—Guardian qualifies to design and furnish com- 
posite parts or completely packaged control assemblies — 
housings, mountings and harnesses—all set to plug in! 


ELECTRIC 


CHICAGO 12, ILLINOIS 


A COMPLETE LEME OF RELAYS SERVING AMERICAN INDUSTRY 
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Molded plastics case provides an attractive selling pack- 
age and convenient storage for accessories for the new 
Casco hand tool. Molded of Lustrex, Monsanto’s regular 
polystyrene, by Casco Products Corp., Bridgeport, Conn. 








on the basis of electrical forces. (Fig. 4 shows compara- 
tive bond strength of certain adhesives. ) 

Tabulated data tended to show greater correlation 
with the moduli of elasticity than with the dielectric 
constants. When a high-modulus adhesive was used with 
a high-modulus adherend, the bond strength was negli- 
gible. When a low-modulus material was used, its 


strength became the limiting factor in the strength of the 
bonded assembly. The best results were obtained when 
medium-modulus materials were used with each other or 
with high-modulus materials. 

Results of these investigations indicate that there are 
many variables involved in adhesion and that the break- 
ing stress of a specimen is not always a measure of the 
adhesive-adherend bond strength. Instead it may be a 
measure of the cohesive strength of the adhesive or the 
adherend. A break at the adhesive-adherend interface, 
for example, may be attributed not so much to lack of 
adhesion as to the overshadowing effects of strains pro- 
duced by temperature differentials or by adhesive layer 
shrinkage due to solvent evaporation. . 

Chemical action between the adhesive and the adher- 
end may also result in loss of strength in the bond assem- 
bly. This may be due to weakening of the adhesive or 
adherend because of the chemical action or it may be due 
to the formation of a weak layer at the bond interface. 

Most present day theories relate adhesion to electrical 
forces. Such forces, which may arise from hydroxyl, 
acetyl, nitrate, and other polar groups, may be impor- 
tant in pure adhesion but they tend to become secondary 
in an actual bonded assembly where other variables are 
of prime importance. The electrical forces, nevertheless, 
are probably the basic forces of adhesion and are always 
present. The problem therefore becomes one for which 
a means must be found to modify the other variables in 
order to make the fullest use of the basic attractive 
forces. For a more thorough study of adhesion, it is 
necessary to separate these variables, whether electrical 
or mechanical, and to study each one separately. The 
NBS program is planned with this in mind. OOO 


Industrial Combustion Controls 


Fail-safe, interlocking circuit obtained with 
two snap-action switches operated by three 
cams on a timing-motor shaft. 


In addition to the simplified fail-safe circuit for do- 
mestic combustion controls previously described* the 
same basic approach to increased safety and reliability 
can be used on industrial gas, light oil and heavy oil 
burners. The heart of the circuit is a timing unit con- 
sisting of three cams positioned on a 1-rpm motor shaft 
and operating two snap-action switches. Each cam is 
independently adjustable for a time period from 0 to 60 
sec, but locked in position on pins to prevent slip. Each 
cam controls a separate timing period with functions as 
described under the circuit diagrams below. When at 
test, switches are in “operate” position making it im- 
possible to tamper with the control whether at rest or 
in operation. 

Industrial gas, light oil and heavy oil burners require 
a different control with two precision, snap action 





* “Fail-Safe Combustion Controls” by G. G. Outterson, ELectricaL 
MANUFACTURING, June 1949, page 120. 
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switches operated by three cams driven by a shift motor 
as shown below. The cams provide three independent 


Desired control 
sequence for 
fail-safe opera- 
tion is provided 
by this special 
timer. Two snap 
action switches 
are operated by 
three adjustable 
cams locked to 
the drive shaft 
of a 1 rpm tim- 
ing motor. Swit- 
ches are closed 
when timer is at 
zero position. 
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DIRECT FACTORY ENGINEERING 
SERVICE — Extensive motor 
technology, accumulated 
through years of Fractional H.P. 
Motor engineering and manu- 
facture brought to your own 
plant by our experienced, fac- 
tory-trained engineers. 














RIGHT PRICE — To allow widest 
margin in pricing for competitive 
selling... FASCO “Custom En- 
gineering Service” utilizes the 
economy of a basically standard 
production line motor . . . custom 
engineers it to fit your special 
needs, 


EFFICIENT PERFORMANCE — So 
important to the success of your 
product ... proved by FASCO’S 
continuing success and growth 

- attained by building the 
maximum in quiet, economical, 
trouble-free operation into 
motors for many thousands of 
products that have served users 
with full satisfaction. 


FASCO iNvUSTRIES, INC. 


Formerly F, A. Smith Manufacturing Co., Inc. 
ROCHESTER 2, N. Y. 


JULY 1949 








FASCO QUALITY — Adds an extra 
measure of value to your prod- 
uct. Every step in the manufac- 
ture of FASC Motors ... from 
raw stock to final test .. . is 
under rigid uniform control of 
the most precise instruments 
and methods. 


DEPENDABLE MANUFACTURER 
—Not a giant plant, nor a smal 

one. But a medium-size (250,000 
sq. ft.—1,000 employees) well. 
established reputable manufac- 
turer you can depend on for 
delivery as well as Le quality of 
product. 


WRITE on your company letterhead for complete information 
on FASCO “Custom Engineering Service,” and catalog. 










ay GS Gn eae eal 


MOTORS 


and 


BLOWERS 


117 








| 
i: 
/ 






<2 \7imer| Blower 


rmotor| motor 


Modulated 
fire 
regulator 





TRANSILIENT Ss 









Fail-Safe Combustion Control for Commercial Burners. 


Light Oil—Direct Ignition 

In normal operation when thermostat 
calls for heat R1I-2 closes and operates 
blower motor, timer motor and through 
SW-1 the ignition transformer. After 
fuel valve delay period, SW-2 operates. 
When flame is detected R2-2 closes lock- 
ing in fue! valve. SW-1 then opens, but 
power reaches ignition transformer 
through SW-2. After the post ignition 
period SW-2 operates disconnecting the 
ignition transformer and connecting fire 
regulator through R2-2. Operation con- 
tinues until the thermostat no longer 
calls for heat. 

If flame is not detected, R2-2 will not 
close. When SW-I opens, ignition trans- 
former and fuel valve are disconnected. 
Blower motor continues to remove gases 
until safety lock-out circuit drops out 
opening contact R1-2, shutting down the 
system. In event of flame failure R2 


timing periods, each adjustable from 0 to 60 sec but can 


drops out opening R2-2, disconnecting 
fuel valve and firing rate regulator. The 
blower motor will continue to operate 
as above, and then shuts down the 
system. 


For Firing Gas 

When the thermostat calls for heat, 
RI closes contact R1-2, starting blower 
motor and timer. At end of purging 
period, SW-2 closes and ignition and 
pilot are energized. When the pilot flame 
is detected, R2 operates and after delay 
period SW-] turns on main fuel valve, 
but only if burner is under control of 
flame detector. At end of post ignition 
period, SW-2 opens disconnecting pilot 
and ignition, and burner continues to 
operate until thermostat opens. 

If ignition fails, SW-1 operates and all 
components except the blower and timer 
are disconnected, but blower continues 


to operate until safety lock-out circuit 
drops out RJ. If flame fails, main fue] 
valve is disconnected when R2 drops out 
1 to 2 sec following failure. The blower 
continues to operate until RJ drops out 
when safety lock-out circuit operates, 


Firing with Pilot Detection 

When thermostat calls for heat RJ-2 
closes, blower motor and timer motor 
operate, and ignition transformer and 
pilot are energized by SW-1 and SW-2. 
When the pilot flame is detected, R2 
closes. At end of fuel valve delay period, 
SW-1 opens main fuel valve. 

If flame is not detected, SW-1 shuts 
down all components except the blower 
motor, which continues operation until 
safety lock-out occurs. If flame fails, 
R2-2 shuts down the main fuel valve and 
fire regulator but blower continues to 
operate until safety lock-out occurs. 


development in the styrene field. It has been just an- 


not slip once they are positioned. Each cam controls a 
separate timing period with functions as described under 
the circuit diagrams above. When at rest, switches 
are in the “operate” position making it impossible to 
tamper with the switches when the control is at rest or 
in operation. 

This industrial control is non-recycling in the event 
of flame failure. For use on direct ignition oil burners it 
provides a connection for the modulated fire control so 
that the burner can not go to high fire unless flame has 
been detected. All equipment used in this control is 
rated for at least two million operations so it will outlast 
the burner it controls. Ooo 


High-Impact Styrene Copolymer 


New molding powder has impact strength 
substantially higher than that of conven- 
tional styrene material; availability seen 
overcoming common limitation of polysty- 
rene in applications requiring this property. 


Styrene-based copolymer designated Plexene TA, 
with an impact strength reported as 5 ft-lb per in. notch 
Izod (ASTM D256-45T) appears to be an important 
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nounced by Rohm & Haas Company. 

Impact resistance has been the one inferior property 
of general-purpose polystyrene that has proven to be a 
limiting factor in many applications indicated by the 
material’s otherwise excellent combination of prop- 
erties.* Average impact strength of general-purpose 


_* See “‘Polvstyrenes Appraised,” by Reid G. Fordyce, p. 84, April 1949 
ELECTRICAL MANUFACTURING. 





Pounding a Plexene TA part with a mallet is a crude 
but effective way of showing the high impact resistance 
of his new styrene copolymer. 
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5 Current ranges 


to 1000: 





Voltage terminals recessed, 
_ with insulated screw-type 
connectors on leads. 
_ Heavily insulated jaws accom- 
modate conductors to 2” dia. 
(bare or insulated). 
Pointer stop for indicating motor 
, starting currents. 
- Trigger operation for convenience. 
Ask your Weaton representative for full particu- 


lars, or write... WESTON Electrical Instrument 
Corp., 617 Frelinghuysen Ave., Newark 5, N. J. 





Nbany © Atianta « Boston * Buffalo » Charlotte Chicago « Cincinnati « Cleveland « Dallas « Denver « Detroit » Houston * Jacksonville » Knoxville « Little Rock « Los Angeles « Meriden « Minneapolis « Newark 
New Orleans * New York © Orlando « Philadelphia « Phoenix « Pittsburgh ¢ Rochester « San Francisco « Seattle « St. Louis + Syracuse « Tulsa « in Canada, Northern Electric Co., Ltd., Powerlite Devices, Ltd. 
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polystyrenes is in a range of 0.25 to 0.45 ft-lb; styrene 
copolymers show a little better range of 0.8 to 1.2 ft-lb. 
With an impact strength of 5 ft-lb the new Plexene TA 
approaches the cellulosics in this characteristic, al- 
though it does not reach the higher limits of the buty- 
rate (9.5 ft-lb) nor of propionate (11.5 ft-lb). 

Applications for Plexene TA that take advantage of 
its impact resistance are seen for housing for instru- 
ments, business machines, appliances, and radio re- 
ceivers ; also for refrigerator parts, freezer lids, battery 
parts and cases. The basic formulation may be modi- 
fied, the manufacturers state, to meet special require- 
ments. 

Other characteristics of Plexene TA are on the 
average in the same ranges as the conventional styrene 
materials—including good dimensional stability, low 
water absorption, excellent low-loss electrical properties 
and good chemical resistance. ASTM heat distortion 
value is 183 F, which is within the general-purpose 
polystyrene range, but lower of course than in high- 
heat resistant polystyrenes. 

Manufacturing methods provide for extrusion in 
standard equipment and for injection molding under 
somewhat modified standard techniques. The material 
may be adapted, it is stated, for compression molding 
under certain limitations. As is characteristic of all 


styrene materials, moldability is excellent. A wide 
range of opaque colors is available. Manufacturers 
Ood 


stated that price will be “competitive.” 


Rechargeable Electric Spotlight 


Design incorporates high-impact styrene-base 
housing and other good uses for plastics mat- 
erials in essential components. 


One of the newer styrene-butadiene copolymers 
(Butaprene SL or SD) finds an interesting industrial 
application for the molded battery housing of this port- 
able rechargeable electric “spotlight,” made by Koehler 
Manufacturing Company, Marlboro, Mass. Butaprene 
is a development of the Firestone Industrial Products 
Company and is related to GR-S rubber which too is a 
styrene-butadiene copolymer, except that Butaprene 
contains a larger amount of styrene. Good mechanical 
properties include substantially higher impact strength 
than hard rubber. 

Other plastics parts of the spotlight are two small 
polyethylene unbreakable containers each holding ap- 
proximately 334 oz of electrolyte solution ; the container 
caps are threaded so they screw easily into the filler 
plug holes of each of the two 4-volt cells. Shatter-resist- 
ant lens is acetate. The plates are precharged and the 
spotlight is ready to operate as soon as the solution is 
poured in, which is said to require about 30 sec for each 
cell. May be charged from cigar lighter outlet of auto- 
mobile or any ordinary 110-volt, 60-cycle source. 

Spotlight weighs only 92 oz. Light output is rated at 
25,000-candlepower, said to provide a half-mile beam 
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Several plastics are com. 
bined in the design of 
this portable  electrie 
spotlight. New high-im. 
pact styrene-butadiene 
copolymer is used for 
battery housing, 





during a minimum of 1000 hr operation. Built-in acrylic 
windows show the solution level. Switch is sealed and 
waterproof. Housing is molded in blue, handle is in 
orange, and top assembly in chrome—all elements in an 
attractive styling. ooo 





New Miea Color Standards 


ASTM availability of color transparencies 
introduces for the first time universal visual 
standards for mica quality. 


Mica producers and users alike have long been 
plagued by inadequate color standards for visually 
classifying natural muscovite block mica into various 
quality grades. This condition has now been rectified 
by the American Society for Testing Materials (Com- 
mittee D-9 on Electrical Insulating Materials) in coop- 
eration with the Mica Fabricators’ Association of New 
York in the establishment of visual photographic color 
transparencies for such classification. The standards 
consist of one 8 by 10-in. original color transparency for 
each classification. 

These color transparencies illustrate the maximum, 
nominal, and minimum imperfections allowed in each 
case. The ten classifications selected as being repre- 
sentative are: 


. Speckled 
. Heavy stained 

9. Black spotted 

10. Black stained 

The price of $150 has been established for a complete 

set packed in light-tight envelopes, conveniently boxed 
with a copy of the ASTM Specifications for Natural 
Muscovite Mica Based on Visual Quality (D-351). A 
viewing box and light may be purchased separately at 
(Continued on page 180) 


1. Clear 

2. Clear and slightly stained 
3. Fair stained 

4. Good stained 

5. Ruby stained — A quality 
6. Ruby stained — B quality 
7 
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A-C MOTOR-START CAPACITORS 


A-C motor-start capacitors are becoming smaller 
in size—better in performance. 

The Sprague Types AX1 and AX7 units shown 
above are ideally fitted, both physically and electri- 
cally for long, uninterrupted service on a wide va- 
riety of motorized equipment. Made with etched 
foil, fully protected and sealed, they have played a 
big part in making capacitor motors practical for 
applications formerly requiring less efficient types. 


Sprague AX1 and AX7 capacitors are made in 
ratings from 10 to 916 microfarads for 110 V. 60 
cycle A-C use. In addition, Sprague offers a wide 
variety of standard and special motor-start types in- 
cluding those for 220 and 320 V. A-C service and 
handling motors as large as 74 horsepower. Sprague 
engineers will gladly make specific recommenda- 
tions for your equipment. 

Write for sample request forms and catalog 10A. 


SPRAGUE ELECTRIC COMPANY, North Adams, Mass. 





121 











Ky EW Materials, Equipment, 





Electrical and Mechanical Parts, Finishes 





A-C FHP MOTORS 


Shaded-pole, 6-pole motors (Type 470) rated at 1100 
rpm are available from %o to % hp for operation on 115- 
volt 60-cycle supply. Starting torques up to 60 per cent 
and efficiencies up to 35 per cent are claimed. Features 
include (1) resilient mounting construction employing oil 





resistant rubber rings to absorb torsional vibration, (2) 
low starting current, (3) large oil reservoirs with spring- 
loaded wool yarn packing, and (4) die-cast aluminum 
rotors. Motors are available with thermal overload pro- 
tection and in drip-proof or totally enclosed construction. 
Approximate overall dimensions of %-hp motor are 95 
in. longx6% in. widex6 in. high; weight is 13% Ib. 
Russell Electric Co., 4501 So. Western Blvd., Chicago 9%. 


MINIATURE TWIN-TRIODE 


High-frequency twin-triode tube (GL-5670), designed 
for intermittent duty, is intended for use in mobile commu- 
nication, aircraft radio equipment, and other applications. 
Special features include gold-plated grids and modified 





heater construction designed to withstand a large number 
of on-off cycles. Heater voltage of tube is 6.3 volts, a-c or 
d-c; heater current, 0.350 amp. Plate voltage, 300 volts 
maximum. Tube has a glass envelope; maximum diameter 
is % in., seated height 1% in. General Electric Co., Elec- 
tronics Park, Syracuse, N. Y. 


INSULATING ENAMEL 


Synthetic enamel (No. 400) has been formulated for use 
as a finishing coat over previously impregnated motor and 
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transformer windings as well as other types of windings, 
Smooth and glossy coating produced is said to be water. 
proof, oilproof, and highly resistant to effects of acids, 
alkalies, and corrosive fumes. Other features include good 
adhesion and bonding. Applied by dipping, spraying, of 
brushing and may be air-dried or baked to shorten drying 
time and improve adhesion. Air-drying time is from 1 tg 
2 hr on flat surfaces, 2 to 8 hr on wound units. Baking 
temperature range, 180 to 240 F. Enamel has a dry 
dielectric strength of 1000 vpm; 700 vpm in wet condition, 
Solids content, 53 per cent; specific gravity, 1.02; Avyail- 
able in red or black. George C. Borthig Co., Inc., P. QO, 
Box 115, East Rutherford, N. J. 


THREE-SPEED PHONOMOTOR UNIT 

Three-speed record player for 33%, 45, and 78 rpm is 
available with either 8 in. or 9 in. turntable. It is intended 
for use in original equipment or for change-over of exist- 
ing sets. To convert from 78 or 33% rpm to 45 rpm, unit 
utilizes an interchangeable reversible disk which will fit 
either way. Motor is rated at 0.3 amps, 14 watts, 117 volts, 
60 cycles ; available for 50 cycles on special order. Features 
include quiet operation, negligible vibration, and elec- 
tronically dynamic balanced rotor. Unit is said to have a 
low hum value and good speed regulation. 

Same type motor is available in a 45 rpm record player. 





Pressure on stylus is 5 gm. Turntable measures 6% in. 
OD, fits records with 1% in. center hole only. Alliance 
Mig. Co., Alliance, Ohio. 


SELENIUM PHOTOELECTRIC CELLS 


Line of unmounted selenium self-generating photoeletric 
cells, for cofverting light into electrical energy, are said to 
have a sensitivity of 600 microamperes per lumen and to 
be suitable for continuous exposure to illumination as high 
as 200 foot candles. Individual cells vary from rectangular 
shapes 23/32 in. x 7/16 in. to round type 134 in. diam. 
Cells consist of sensitized metal blanks coated with succes- 
sive layers of selenium and platinum alloys. They are 
claimed to be sturdy and stable and to have long life. Since 
no external power source is required for operation the cells 
have been used in photographic exposure meters and illumi- 
nation meters. Also applied in electric circuits which are 
used for: (1) reproduction of speech and music on “sound 
track” of motion picture film (2) turning on and off of street 
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Chicago Molded Plastics — of course! 


Enoz, famous for insecticides since 1900, 
introduces the Slenderized Para Pack. It’s 
Chicago Molded Plastics, of course... 
beautifully designed and smartly styled 
in a handsome ivory material. It holds 
two cakes of moth-killing paradichloro- 
benzine and, suspended by its own 
plastic hook, requires no extra closet 
space. The open mesh grille provides 
maximum evaporation area and, since 
no metal is used, there is no danger of 
rust of corrosion. 


Combining all these advantages with the 
economies of mass production is a job 
that only molded plastics could do. 


* = * * 


All three parts of the Enoz Slender- 
ized Para Pack were injection molded 
of a cellulose acetate material. Other 
materials and other molding methods 
might have been used... but not with 
the same highly satisfactory results. 


As usual, the job was approached 
with an open mind, With complete 
facilities for compression, injection 
and plunger molding... with a 
thorough knowledge of materials and 
of their characteristics and behaviour 
. .. Chicago Molded was able to make 
unbiased recommendations . . . to se- 
lect the material and molding method 
best suited to the specific require- 
ments... and to produce the finished 
parts most efficiently and economic- 
ally. 

This is only possible, of course, in an 
organization where every needed 
facility is available ... where years of 
experience in plastics form a back- 
ground for sound judgment... and 
where the highest standards of engi- 
neering ability and skilled craftsman- 
ship are maintained. 

You'll find Chicago Molded meets 
these requirements in every way. And 


that’s why you'll find this a good 
place to do business. So . . . whether 
you’re merely making plans or are 
ready for quotations, we suggest you 
talk things over with a Chicago 
Molded engineer. Write, phone or 
wire, There’s no obligation. 


CHICAGO 


MOLDED 


PRODUCTS 
CORPORATION 


1024 N. Kolmar Ave., Chicago 51, Ill. 
Representatives in principal 
industrial centers 


COMPRESSION, INJECTION AND PLUNGER MOLDING OF ALL PLASTIC MATERIALS | 
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Select exactly the right 
semi-tubular, split rivet, or cold- 
headed fastener from Milford’s com- 
plete line. You'll find it pays in 
every way! 






Then use the right rivet set- 
ting machine for your application. 
One of Milford’s 15 basic machines 
is sure to solve your particular 
problem . . . and slash your pro- 
duction costs! 

WRITE TO DEPT. € 


MILFORD RIVET 


& MACHINE COMPANY 
HATBORO, PENN. 
ELYRIA, OHIO 
MILFORD, CONN. 


Rogan Offers a Wide Variety of Stock Molded 


SEND FOR FREE CATALOG 


Seve time and tool costs by using Rogan's stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
of sizes, shapes, colors; branded to your specifications. Write 


for free catalog now! 
2500 W. IRVING PK. BLYD. 


ROGAN BROTHER CHICAGO 18, ILLINOIS 
Compression Molders and Branders of Plastics 
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lamps (3) increasing safety of machines (4) counting and 
grading of products on conveyor line (5) detecting fire by 
recording smoke density (6) operating relays for turbidity 
controls and others. International Rectifier Corp., 6809 
South Victoria Avenue, Los Angeles 43. 


A-C, D-C MIDGET RELAY 


Midget relay, suitable for continuous duty, is suitable for 
use in enclosed units and shielded control panels where 
space is at a premium. It is said to give cool-running 
performance even under constant duty. Overall size of 





relay is 11% in. high x 13% in. wide x 1% in. long. Available 
in any combination of switches up to DPDT. Silver con- 
tacts are rated up to 5 amp; power consumption, 1 to 2 
watts. Can be supplied for use on standard voltages up 
to 110 volts a-c or d-c. Relay is mounted by a single 
center stud. Comar Electric Co., 3148 N. Washtenaw Ave,, 
Chicago 18. 


LIGHTWEIGHT A-C SERVO MOTOR 


High-speed ‘servo motor combines high torque and low 
inertia, making it possible for motor to reverse in 0.2 sec 
from a speed of 11,200 rpm; torque to inertia ratio is given 
as 26,300 radians/sec/sec. Applications include servo sys- 
tems used in military and aircraft computers, radar di- 
rection equipment, automatic pilots, searchlight directors, 
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fire control apparatus, and others. Unit is a 400 cycle, 
115-volt two-phase, four-pole induction motor with an 
output of 2.5 oz-in. stall torque, varying directly with the 
control winding voltage. It is a fully enclosed motor and is 
lubricated for extreme temperature conditions required for 
militatry aircraft applications. Motor measures 134 in. 
diam. x 134 in. long; weight is 6.1 oz. Available with either 
plain or pinion shaft. Square D Co., 6060 Rivard St., Detroit. 


PHENOLIC MOLDING POWDERS 
Fast-curing phenolic molding powders have been formu- 
lated to enable plastics manufacturers of wiring device parts 
to speed up production. They are available in special granu- 
lations for high speed automatic molding as well as in stock 
grades for conventional operations. Specific gravity is 
1.37. Manufacturer also states the favorable position of 


ELECTRICAL MANUFACTURING 





——GENERAL RECOMMENDATIONS 


Where you 
want 


Small size 





light W eight 


High Power for a 
few seconds 


High current with Low 
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High Voltage 


Low Current at 6 volts 
or less 





long life with un- 
changed output 





Blocking in D-C Cir- 
cuits 





Resistance to Corro- 
sive Atmosphere 


Low-voltage selenium 






Use 

High-Voltage Selenium 
High-Voltage Selenium 
Copper-Oxide 

Fan Cooled Copper- 
Oxide 

High-Voltage Selenium 


Copper-Oxide 


Copper-Oxide 


Copper-Oxide 


Oil-Filled Selenium 


And which Metallic 
Rectifier Is Best Best 7 


No one type is “‘best.’’ Each type of rectifier 
has characteristics which make it a “‘natural’’ 
for a particular application. For every appli- 
cation there is usually one best type. The cor- 
rect choice depends upon the application. Here 
are general recommendations! 






copper-oxide 


low-voltage selenium 


high-voltage selenium 





Because 


Except for 12 volts and below, fewer high-voltage selenium cells are needed. 





Selenium-on-aluminum cells are much lighter than copper-oxide. 





Both types will withstand high short-time current overloads but only copper-oxide will withstand 
the higher a-c voltage necessary to deliver short-time high power output. 





While with fan cooling, selenium can operate at higher current densities than copper-oxide, 
efficiency will be lower. Copper-oxide aging remains stable. 
—_——————————— 


Fewer selenium cells are required, 





Cell for cell, copper-oxide costs less than selenium. Where the minimum number of cells of either 
type is required, copper-oxide will be cheaper. 





While both types appear to have unlimited life. Characteristics of copper-oxide do not change 
after the first 6 to 12 months of continuous operation. Selenium continues to age—to build up 
internal resistance with time and particularly with high current densities. 





Selenium tends to “unform” when used as a check valve in d-c circuits or when idle for a period 
of time (though it reforms quickly when reverse voltage is impressed). 





Stacks are hermetically sealed in oil, protected against fumes, dirt and dust. 


is generally recommended as a compromise between copper- 


oxide and high-voltage selenium. Where some of the features of both high-voltage 


selenium and long life copper-oxide are desired, 


logical choice. 


To fully meet your needs General Electric 
makes all three types. If you have a rectifier 
problem, bring it to us. As we make all three 
types, we play no ‘‘favorites.’’ You can expect 


low-voltage selenium would be a 


an impartial recommendation. Contact your 
G-E Apparatus Agent or write Apparatus 
Dept., General Electric Company, Schenectady 
5, New York. 
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There's a Profitable Idea for You in — 
SS 


The Case of the Old Offender 





Draftsman: ‘You old reprobate, you 
spoiled a two hundred-dollar draw- 
ing! Look how brittle and opaque 
it is!”? 

Father Time: “Yes, but you drew it on 
tracing paper — when you should 
have used Arkwright Tracing 
Cloth!” 


~ \ <j 


It pays to use Arkwright Tracing Cloth instead of 
paper. It’s a much safer habit, even for preliminary 
sketches and “one-job” drawings, supposedly tem- 
‘porary, that may be urgently needed later. Repeated 
usefulness and long years of permanence are your 
rich reward. This was dramatically proved when a 
perfect print was made recently from an 80-year old 
tracing on cloth made by the same process regularly 
employed by Arkwright! 


Send for working samples and prove to yourself how 
much better Arkwright is for all drawings. Arkwright 
is sold by leading drawing material dealers every- 
where. Arkwright Finishing Co., Providence, R. I. 


The Big Six Reasons Why 
Arkwright Tracing Cloths Excel 











- Erasures re-ink without feathering. 


yy = 


. Prints are always sharp and clean. 

3. Tracings never discolor or go brittle. 

4. No surface oils, soaps or waxes to dry out. 
5. No pinholes or thick threads. 


6. Mechanical processing creates permanent 
transparency. 


this material as against the higher gravity fast-curing pow- 
ders when compared on a weight-quantity basis. Physica} 
and electrical properties are said to be equal to the general 
purpose compounds. General Electric Co., Chemical Dept. 
(8-5) One Plastics Ave., Pittsfield, Mass. 


SNAP-ACTION SWITCHES 


Line of high-capacity, precision, snap-action SWitches 
(Type A) has been added to standard types. Switches are 
U-L listed for a steady state current rating of 20 amp, 125, 
250, or 460 volts a-c; motor load rating of 3% hp 115 volts, 
1% hp 230 volts a-c; and a lamp rating of 10 amp 125 
volts a-c. Inrush capacity is 75 amp at voltages up to 460 


ae 
= 


volts a-c. Switches are available with DT contact arrange- 
ments, which permits use in applications requiring nor- 
mally-open or normally-closed contacts. Also available 
with either solder terminals, screw type bottom-faced 
terminals, screw type side-faced terminals, or the Micro 
Latch separable terminals. Various designs offer selection 
for a wide variety of mechanical actuation. Type with 
simple actuating arm without roller not shown. Micro 
Switch, A Division of First Industrial Corp., Freeport, Ill. 


TEMPERATURE-COMPENSATED 
SENSITIVE RELAY 


SPDT temperature-compensated bimetal spring relay for 
battery charging applications is designed for operation at 
constant voltage regardless of temperature, or at decreasing 
voltage with increasing temperature. Relay is intended for 








battery charge control where operating voltage must de- 
crease with rising temperature. Conventional relay 1s 
current-operated device, operating voltage therefore varies 
with resistance and temperature. With 25 milliwatt oper- 
ating power, voltage setting are stable to +1 per cent. 
Windings are available for all standard charging voltages. 
Sigma Instruments, Inc., 70 Ceylon St., Boston 21. 


PLASTICS INSULATED WIRE 


General-purpose plastics insulated wire and cables (Tur- 
botherm REL-16A), available in AWG sizes from No. 12 
to No. 24, is UL-approved for 105 C continuous operation 
and also for JAN-I-631 specifications. Voltage rating, 300 
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CHECK THESE 7HAGO PRODUCTS 
FOR ALL YOUR INSULATION NEEDS 


@ TURBO VARNISHED TUBING FOR HIGH VOLT- 
AGE 


@ TURBO EXTRUDED TUBING FOR EXTREME 
TEMPERATURE 


@ TURBO GLASS TUBING FOR HIGH HEAT 
RESISTANCE 


@ TURBO REL-16-A TUBING FOR SUPER-FLEXI- 
BILITY 


@ MICA PLATE, BLOCK FILMS AND SEGMENTS 


@ TURBO WIRE MARKERS FOR LASTING IDENTI- 
FICATION 


@ VARNISHED CAMBRIC AND PAPER TAPE 


Write today for your free sample board 
of TURBO Tubing—no obligation. 





HIGHER TENSILE STRENGTH 


i t i ' ’ 


GREATER FLEXIBILITY 


i i i ? i 


ABSOLUTE CONCENTRICITY 


' t ‘ bi t . 


SLOW BURNING COMPOSITION 


bi ? i ' bi we 


LOW MOISTURE ABSORPTION 


= 


FREEDOM FROM PEELING 


a 


A low cost insulation tubing impregnated 


=i! for maximum serviceability and extra long life! 


a, 
TURBO Saturated Sleeving is made from 
select cotton braid sleeving, saturated with a 
special TURBO varnish that seals every pore 
without impairing flexibility. While relatively 
low in cost, this tubing offers excellent advan- 
tages in general wiring applications—becom- 
ing all-purpose when only moderate temper- 


ature extremes are encountered, and where 
electrical stress does not exceed 1200 volts. The 
impregnation applied to TURBO Saturated 
Sleeving insures negligible moisture absorption 
and imparts a high resistance to acid and oil. 
TURBO Saturated Sleeving is slow burning. 


Full particulars on request — please address inquiries or company letterhead 
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.--192 PAGES of 
USEFUL INFORMATION 


Engineers, designers. purchasing agents ~~ 


GET YOUR COPY 


You will find complete data on the lamps used in 
pilot lights. 


And illustrations — all full size—of hundreds of 
items you will use. 


There is a table of resistors for operation of 
lamps on all voltages. 


Complete dimensional data on each unit. 
More than 2,000 Underwriters’ Listed Assemblies. 


The DIAL LIGHT COMPANY of AMERICA 


Foremost Manufacturer of Pilot Lights 
900 BROADWAY, NEW YORK 3,N. Y. TELEPHONE SPRING 7-1300 


Witt for Handbook ¥-149 








; HEVI DUTY 
Ye TRANSFORMERS 


el UT ET 


to eens 


S 


specifications 


accurately 


quickly 





Specialty Trans- 
formers with or 
without taps and 
tap switches in 
sizes 250 VA to 
1000 KVA, de- 
signed and built 
to your specifica- 
tions. 





@ This 150 KVA transformer was designed 
for a specific application requiring low voltage at a high 
ampere rating. Primary contactors and a terminal board 
are built in and factory wired for easy installation on 
the job. Generous design and rugged construction 
will provide many extra years of trouble-free service. 


HEVI DUTY ELECTRIC COMPANY 


HEAT TREATING FURNACES ELECTRIC EXCLUSIVELY 


ORY TYPE TRANSFORMERS — CONSTANT CURRENT REGULATORS 
MILWAUKEE 1, WISCONSIN 
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and 600 volts; temperature range from —10 to +105 ¢ 
Wire insulation comprises a vinyl dielectric with a closely 
braided lacquered glass jacket that is said to be free Strip- 
ping. William Brand and Co., 276 Fourth Ave., New York 


COAXIAL SWITCHES 
Line of lightweight coaxial switches are available With 
solenoid drive for remote control or with manual contro] 
for panel mounting. They are intended for use in aircraft 
radar, and television applications. Single pole switches are 
available in 2-way, 3-way, 4-way and 6-way for use with 





RG-8-U and RG-11-U cable. All models fit type N con- 
nectors. Standing wave ratio is less than 1.25 to 1 up to 
3,000 mc with peaks of not more than 2.0 to 1 up to 10,000 
mc. Crosstalk attenuation is not less than 60 db to 3,000 
mc, and not less than 40 db to 10,000 mc. Unit shown in 
illustration is a rotary-solenoid driven, 52-ohm, SPDT 
switch. Size of 2-way with solenoid drive is approximately 
2% in.x 2% in.x 5% in. high; weight is 2 lb-2 oz. De- 
signers for Industry Inc., 2915 Detroit Ave., Cleveland 13. 


BATTERY RADIO SUBMINIATURE TUBES 


Four types of subminiature tubes, comprising a portable 
battery radio receiver complement, have been added to 
standard line. Tube group includes a 1AD5 sharp cutoff 
r-f pentode, 1E8 converter, 1T6 diode pentode, and 
1AC5 output pentode; tubes may be mounted in any posi- 





tion. Filaments are rated at 1.25 volts and 40 ma d-c. All 
four are designed for plate voltages ranging from 30 to 67.5 
volts and plate currents ranging from 0.30 to 2.0 ma. 
Tubes are supplied with 8-pin subminiature leads suitable 
for use in subminiature sockets or printed circuits. Maxi- 
mum diameter is 0.400 in.; maximum seated height is 1% 
in. Radio Division of Sylvania Electric Prod. Inc., 500 
Fifth Ave., New York 18. 


INFRA-RED LAMPS 


Addition to standard line of infra-red lamps include a 
500-watt globe shaped type which represents a 125-watt 
increase over the previous one, and a 375-watt lamp 
equipped with a heat-resistant bulb and a self-contained 
reflector. Applications include heating, drying, curing, 
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Manufacturers of products using electrical contacts have only one handling in their 
plants when Fansteel takes over the contact assembly job. 

Complete contact assemblies are delivered to the customer’s plant ready for inclu- 
sion into his product. Considerable savings on the cost of the finished product can 
be obtained by purchasing Fansteel contact assembly units. The specialized Fansteel 
skills and facilities reduce the customer’s production costs to a minimum. All assem- 
blies are thoroughly Fansteel-inspected before shipping. 


LET FANSTEEL MAKE YOUR COMPLETE ELECTRICAL CONTACT ASSEMBLIES 





Fansteel has the facilities and experience to furnish 
completely assembled contact units from initial de- 
sign to final inspection. These specialized services 
include: 


A thorough analysis of your contact requirements 
based on a careful consideration of all electrical, 
mechanical and cost factors involved. 


_A recommendation of correct materials and de- 
sign for both the contact facings and support mem- 
bers—spring, reed, bracket or other backing. 


Precision fabrication of the contact facings and 
the backing parts by modern specialized equipment 
and production people skilled in working with 


valuable metals and special alloys. 


Assembly of contact part and support member 
into a complete, fully-inspected unit. Fansteel has 
experience and facilities for furnace, induction or 
resistance brazing, soldering, spot, projection or 
flash welding, spinning, riveting, vukion or other 
assembly methods best suited to the application. 


You are cordially invited to consult with Fan- 
steel’s specialized and long-experienced contact en- 
gineers on any problem. For personal contact, call 
in the Fansteel man near you, or write Electrical 
Contact Division, Fansteel Metallurgical Corpora- 
tion, North Chicago, Illinois. 





eLECIKICGAL CON PAC IS 
and CONTACT ASSEMBLIES 
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Au through the summer—through hot, humid days and 
hot, humid nights—the biggest thief in America will be 
raiding your plant. Wherever steel is handled—where it 
is stamped and milled or machined or ground, where 
it is pickled or cleaned or assembled—RUST will be 
busy, robbing you of production, robbing you of profit. 


But you don’t have to put up with this moist-month 
thievery. The Oakite Technical Service Representative 
in your vicinity is well equipped with materials and 
methods for fighting RUST. Phone him today for expert 
help in arresting RUST in every part of your plant. 


FRE There is no charge for Oakite advisory service 
on any problem of metal cleaning. Write to 
Oakite Products, Inc., 18H Thames St., New York. 


OAKITE 


REG. U.S PAT. OFF. 


INDUSTRIAL CLEANING MATERIALS - METHODS - SERVICE 







Technical Service Representatives Located in 
Principal Cities of Unized States and Canada 





Home of Quality Industrial Fasteners Since 1854 
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baking, and dehydrating. The 500-watt lamp has a greater 
infra-red energy concentration than previous lamp, provid. 
ing a speed-up for the processing of certain materials, Heat 
resistant bulb in other lamp is said to minimize breakage 
from splashing liquids. General Electric Co. Nela Park 
Cleveland 12. 


BEAM PENTODES 


Beam pentode tubes (Types 6BQ6GT, 
25BQ6GT) have been designed for se 
in horizontal deflection amplifiers of Ty 
receivers. Construction features incorpo- 
rated in tubes allow for the high inter- 
electrode voltages encountered. Plate js 
connected to top cap for isolation of high, 
voltage and convenience in circuit layout, 
Electrical ratings (max): heater-cathode 
voltage, 135 volts; plate voltage, 300 
volts; grid No. 2 voltage, 200 volts; plate 
dissipation, 10 watts; plate current, 100 
ma; positive surge plate voltage, 5000 
volts; grid No. 1 circuit resistance, 0.5 
megohm; heater current, 1.2 and 0.3 amp respectively, 
Overall length is 354 in.; maximum diameter 1%¢ in, 
Hytron Radio and Electronics Corp., Salem, Mass. 





ELECTRICALLY OPERATED OILER 


Solenoid-operated single- or multiple-feed oiler (Style 
DE) added to standard line of lubricating devices is in- 
tended for use on machine tools, punch and printing presses, 
conveyors, chain lubrication, and other similar mechanisms 
or machines. 
driving motor and is normally closed. When motor switch 
is turned on, lubrication of motor and other bearings starts 


Solenoid is connected across the line of 





immediately. Single reservoir will feed up to 24 bearings; 
each bearing can be individually adjusted through the sight 
feed valves. Oiler consists of aluminum alloy body, lucite 
or glass reservoir, self-closing hinge lids, central mounting 
shank, gang of sight feed valves, and compression fittings 
for % in. or %6 in. OD tubing. Oiler can be manually 
operated in-event of power failure. Available in five body 
sizes with capacities from 9 oz to 1 gal, for standard volt- 
ages and frequencies. Oil-Rite Corp., 3466 South 13th 
St., Milwaukee, Wis. 


TV-TUBE BEAM BENDERS 


Permanent magnet beam benders (Series TV-2, TV-3), 
which slip over neck of standard TV tubes, are designed 
to minimize burned spots on tube screens. Series TV-2 

(shown at right) with a single permanent bar magnet is 
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WINDING HORIZONTAL SWEEP COILS 
FOR TELEVISION RECEIVERS 


FOUR COILS WOUND AT ONCE ON 
UNIVERSAL NO. 84 MACHINE 


The tremendous interest in tele- 
vision all over the country has 
created a large and attractive mar- 
ket for producers of component 
parts for TV receiving sets. 


For complete assurance of high 
quality and production in coils for 
television sets, manufacturers are 
using Universal Coil Winders. 


One of the most difficult coils 
to wind is the so-called horizontal 
sweep or fly-back transformer coil 
(Fig. 1). This can best be wound 
on the No. 84 Universal Coil 
Winder (Fig. 2), which makes it 
possible to wind one to four coils 
at once for each of the three 


sections. 


The following technical data 
was prepared by our engineers and 
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Fig. 1. Horizontal Sweep Coil. 


is intended as basic information 
when producing the horizontal 
sweep coil on the No. 84 machine. 
Another component coil for tele- 
vision is the focus coil, which is 
wound on the No. 102 machine. 
Detailed information on recom- 
mended winding practice for both 
these coils is contained in Getting 
the Most from Coil Winding — 
copies of which we will be glad to 
send you. Ask for GMCW-L. 





Fig. 2. No. 84 Coil Winder. 





NO. 84 MACHINE SET-UP FOR 
TELEVISION HORIZONTAL 
SWEEP TRANSFORMERS 


FIRST SECTION 


Wire 375 turns of No. 28 single 
nylon and enamel covered wire 
(0156 in. O.D.) 

Cam % in. single throw. 

Winding speed 750 rpm. 

Wind 14, using gearing 48 or 
72 with any intermediate gear to 
mesh. 

Wire guides .018 in. center slot. 

Tension medium spring in 
fourth hole from top. 

Pressure two weights on trav- 
erse frame cord. 

Wind four coils at a time. 


SECOND SECTION 


Wire 1,000 turns No. 33 single 
nylon and enamel covered wire 


(0099 in. O.D.) 


Cam 2 in. single throw. 

Winding Speed 750 rpm. 

Wind 2/3, using gearing 119-80 
with any intermediate gear to 
mesh. 

Guides .018 in. center slot. 

Tension sixth hole from top. 

Pressure two weights on traverse 
frame cord. 

Wind four coils at a time. 


THIRD SECTION 


Wire 1,000 turns No. 38 single 
silk and enamel covered wire 
(.0065 in. O.D.) 

Cam 3/32 in. single throw. 

Winding speed 400 rpm. 

Wind 1/7th using gears 120-40- 
88-38. (With this compound gear- 
ing, use any small gear on the 
spindle shaft on the inside of the 
120-tooth gear. The second and 
third gears will go on the inter- 
mediate stud with the 40-tooth 
gear on the outside and the 88- 


tooth gear on the inside. The 38- 
tooth gear will be on the clutch 
shaft, and should mesh with the 
88-tooth gear.) 


Wire guides .008 in. center slot. 


Tensions light spring in about 
the third hole from the top. 


Pressure one pressure weight on 
the traverse frame cord. 


Wind one to four coils at a time. 


COIL WINDING 
DEMONSTRATION ROOM 


We have in our coil winding 
demonstration room the following 
complete line of coil winding ma- 
chines: 84, 96, 98, 102, 103, 104 
and 105. 


We invite anyone who is inter- 
ested to visit our demonstration 
room and view these machines in 
operation. 


UNIVERSAL WINDING COMPANY 


Wiizy. Dy 
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FOR WINDING COILS 
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P. O. Box 1605 Providence I, R. I. 
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intended primarily for the 10 in. kinescope tube and fo, 
the 6BG6 tube; flux density across the magnetic poles is 
33 + 3 gauss and 75 + 10 gauss, respectively. Series TV-3 


g T b. - i has two magnets—the bar magnet for the rear and the ring 


Every Kind 
Quick Delivery 


NEARBY STOCKS INCLUDE: 


BARS—carbon & alloy, hot TUBING—seamliess & welded, 
rolled & cold finished mechanical & boiler tubes 





SVRVETURALS—channele, CRERENS—Aiagheny cheste, magnet for the front elements; respective flux density js 


angles, beams, etc. plates, bars, tubing, etc. ” See oa 
10 to 18 gauss and 50 to 60 gauss. This unit is intended 


primarily for the 12 in. and large TV tubes, especially those 
of the bent-gun design. Both series have rubber covered 


spring arms and fit on a 13% in. to 1% in. TV tube neck 
| All parts except ring magnet are cadmium plated. Claro- 


| stat Mfg. Co., Inc., Dover, N. H. 
| DIRECT WRITING RECORDER 


Direct writing recorder suitable for general industrial 
Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, | applications comprises a recorder assembly containing the 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, | paper drive mechanism and D’Arsonval galvanometer and 
Chicago, Milwaukee, St. Lovis, Los Angeles, Sen Francisco a separately housed amplifier unit shown in illustration. 
Writing arm, with attached stylus is rigidly attached to 
moving coil. Galvanometer sensitivity is 10 ma per em 
deflection; torque developed by 10 ma in coil is 200,000 
dyne cms. Paper drive mechanism operated by 110-volt 60- 


PLATES—U, M. & sheared, REINFORCING bars & access. 
Inland 4-Way Floor Plate BABBITT bearing metal 


SHEETS—hot & cold rolled, MACHINERY & TOOLS for met- 
many types & coatings al fabrication 








cycle synchronous motor drives paper at 25 mm per second. 
Records are produced by the heated stylus in conjunction 
with heat sensitive paper; trace is black on white back- 





Voltage reducers. Handy plug- 


in type. for eee > %Clarestat hes manufactured almost count- ground. Combination of the galvanometer and paper drive 
cessory usage. Also built-in Said i i d ; ; 5 ‘ ; 
type. ae Se Cee wee meee Cor cutie an mechanism is available as a recorder assembly, and gal- 
electric appliance purposes. Such units serve to ‘ : - 
tr reduce operating voltages, such as adapting vanometer assembly is also available as a separate com- 
ie 110-volf equipment to 220-volt line operation. ponent, with one writing arm. Recorder assembly may be 
Automatic line voltage regu- The bal i I = ‘. “ . ~ 
lators handling loads up to baste eorve te maintain epereting votage elaborated by addition of control circuits and elements, 
250 watts. within set limits despite wide line-voltage fluc- i a al ‘heated of PER Po beiease lerate or 
" tuations. If you have such conditions to meet, such as switches and 1 1eostats for app ying moderate 
just full heat: to stylus and for controlling temperature of 
——. SS ter- Write us for Engineering Bulletin 108, Let us stylus. Unit is also available with timing device that will 
have your problem for specialized solution. produce pips on base line at exactly 1 sec intervals. 


Sanborn Co., 39 Osborn St., Cambridge 39, Mass. 


HERMETICALLY SEALED RELAYS 


Complete line of hermetically sealed relays are said to be 
fully protected from moisture, dust, fungi and varying air 
pressure. They meet armed forces specifications on tem- 
perature, humidity, and immersion tests. Relays available 


CLAROSTAT MFG. CO., INC Ua 
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HEART TROUBLE 


Why an electrocardiograph tells tt 






















All around you, men and women are enjoying life today, who might 
have been cut down in the prime of life. But, thanks to the electrocardi- 
opraph. their span of life has been extended. By charting any abnormality 
of the heart’s Bcot-cteenpeh or functioning, the electrocardiograph sup- 
plies the vital facts from which the physician determines whether, where 
or how severely the heart or heart muscles have been injured. Then he 
prescribes the proper treatment. 


THE ELECTROCARDIOGRAPH CAN’T HAVE “HEART TROUBLE” 

The heart of many of these life-savers is a Telechron Timing Motor... 
instantly, constantly synchronous. Only such an accurate, trouble-free 
ae can be trusted to time the chart that tells the truth about heart 
trouble. 

WHAT IS YOUR TIMING PROBLEM? 

, If you have a variable that must be controlled or recorded with split- 
t second fidelity, a standard Telechron Motor, correctly applied, may be 
all you need. Ask a Telechron Application Engineer. He can give you 
the benefit of the broadest experience in the industry. The earlier in 
your planning you call him, the better are your chances of saving time, 


trouble and money. In the meanwhile, 
fill in and mail the coupon below for 
complete data on Telechron Synchro- 
nous Motors. TELECHRON INC., A 
GENERAL ELECTRIC AFFILIATE. 





ee a ee eek 
Telechron Inc. 

30 Union Street 
Ashland, Massachusetts 


Please send me information on sizes and types of Telechron 


; Renee WA DATE, _._.......ccervorvernicssestsieientaesiesipaeiiiniteguieitecdnauaualiiaiii 
Synchronous Motors. My possible application is: 











O) Instruments (Air Cond. & Heat’g Controls COMPANY 

(] Timers (] Communications Equipment 

0) Electric Appliances Other (please fill in) 

1) Cost Recorders Ol] ADDRESS 

) Advertising, display items [] 

0 Juke Boxes Oo CITY___ Cs ZONE. STATE__.. 
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will accommodate operating potentials up to several hun 
dred volts. Contact ratings can vary from a few milli. 
watts to several hundred watts; operation times can ae 
from 1 to 100 milliseconds; and release times from § © 


500 milliseconds. On special order, combination of several 
relays may be obtained in a single housing. Automatic 
Electric Sales Co., 1033 W. Van Buren St., Chicago 7, 


DIRECT-CONNECTED SERVO MOTORS 


Direct connected two-phase servo motors for 400- or 60- 
cycle operation are available for special applications, 
Motors are suitable for use in industrial and military con- 
trol svstems. Plate-to-plate connection, achieved by elimi- 


nating the use of an output transformer in the servo- 
amplifier through direct winding, effects savings in weight 
and space. Free speed of motors range from 1600 to 11,000 
rpm; stall torque ranges from 0.25 to 4.25 in.-oz; voltage 
range from 10 to 220 volts. Available in 2, 4, 6, and 8 
poles. Transicoil Corp., 114 West Worth St., New York. 


HALF-WAVE RECTIFIER TUBE 

Half-wave high-vacuum rectifier tube 

(RCA-5825) is designed for use in r-f 

operated, high-voltage, low-current 

power supplies. It is suitable for indus- 

trial and other applications requiring a 

rectifier having higher voltage handling 

capacity than the type 1B3-GT. Opera- 

tion at full load is permissible up to 

250 ke. Tube is rated to withstand a 

maximum inverse plate voltage of 60,000 

volts and for a maximum d-c output 

current of 2 ma. A single tube in a 

half-wave circuit is capable of supply- 

ing a maximum d-c output voltage of 

about 27,000 volts at the rated output of 2 ma. In a voltage 
doubler circuit two of them will give about 54,000 volts; 
in a voltage tripler, three will deliver about 81,000 volts. 
Important design feature is the thoriated-tungsten filament 


ELECTRICAL MANUFACTURING 









METAL 


TRUFLEX THERMOSTAT 
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AS THIN AS .0005" 


(OR 1% THE THICKNESS OF HUMAN HAIR) 


Ever since the beginning General 
Plate has been a pioneer manu- 
facturer in precision rolling thermo- 
stat metal. Each year brings new 
demands and problems from users 
of thermostat metals . . . and 
General Plate’s research and manu- 
facturing know-how supplies the 
correct solution. 


For example . . . precision in- 
strument makers have for years 
been using thermostat metals with 
& minimum thickness of approxi- 
mately .003’’. However, this thick- 


hess was too heavy for certain ap- 
1-749 
50 Church Street, New York, N.Y. e 
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4326 N. Elston Ave., Chicago, Ill. e 


plications and General Plate was 
requested to work on a thickness as 
low as .001”’. 


Here was a problem of rolling a 
material, composed of two layers 
of metal, each one-half the total 
thickness, to such a thin gauge 
where present day techniques of 
annealing, rolling and cleaning 
were insufficient. Yet General Plate 
accepted the challenge by develop- 
ing new processes and having 
special apparatus designed. 


The result — not only did the 
company supply the desired .001” 
thickness, but went farther and is 
now producing Truflex bimetal 
.0005” thick. The customers are 
satisfied because they can build 
instruments, thermometers and elec- 
tronic equipment with unmatched 
precision. Quick acting thermo- 
stats, where space and mass is at 
a premium, can be built with 
greater accuracy. Thermal com- 


757 W. Third Street, Mansfield, Ohio. 








pensating coils or springs of “‘hair- 
spring”’ dimensions can be manu-. 
factured and relied upon for control 
instruments. 


General Plate manufactures Tru- 
flex Thermostat Metals in a com- 
plete line of combinations large 
enough to meet all requirements in 
temperature range, electrical re- 
sistance, size, shape and cost. Tru- 
flex Thermostat Metals are availa- 
ble in raw stock in sheets and coils 
in widths ranging from .020” to 8”’ 
... or completely fabricated parts 
ready for assembly into your 
products. Write for information. 


GENERAL PLATE 


Division of Metals and Controls 


Corporation 


407 FOREST STREET, 
ATTLEBORO, MASSACHUSETTS 
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requiring only 2 watts. Filament can be isolated from 
ground by operating it either from a separate winding on 
an r-f transformer or from a resonant transformer excited 
by the capacitance current through the tube. Radio Cor. 
poration of America, Tube Dept., Harrison, N. J, 


LOW-PRESSURE ACTUATED SWITCH 


Fluid pressure actuated switch for control of electro. 
mechanical devices is used to effect or prevent a Specific 
operation until the system pressure is decreased to desirable 
value. A typical application is where large pressure dr 
may endanger personnel or the proper functioning of ma. 


HIGH HEAT. 
MICA PLATE 


for DOMESTIC ELECTRIC APPLIANCES 
© A composite, Inorganic-bonded highly-integrated mica insulat- 
ing material built-up from mica splittings. and approximating raw 
mica in all physical properties. 

© Completely inorganic, odorless, and smokeless. 

® High mechanical strength and integration. 

® High dielectric strength. 





® High durability and moisture resistance. chinery. Unit features a pressure sensitive element that 
: ene acon em og Bo ment oo change. operates an electric switch at a pressure as low as 0.1 in, 
<— naa ae aie Seale’ , of mercury and will withstand a static pressure of 150 psi, 
© Available in large sheets or full-size punchings. | Use of relay and Micro Switch confines the load on switch 
® Can be stamped cleanly to specified design. | to the current required to actuate relay. Relay contacts are 
® Engineering service available to help solve your insulating § said to have adequate capacity to actuate most control 


problems. Test samples and complete information on request. = iechanisms. Switch is sealed in cast aluminum housi 
> sing, 
NEW ENGLAND MICA COMPANY | overall dimensions: 6%in. x 53% in. x 3%e in. deep. Mele- 


tron Corp., 950 North Highland Ave., Hollywood 38, Calif. 
CONSTANT VOLTAGE TRANSFORMER 


BBE RABE RETEST E ee 
Power transformer (Type CVE) for electronic applica- 
tions is designed to correct line voltage variations of 100 


NEW! FEATHER WEIGHT to 130 volts to +3 per cent or less. It is intended for 
SOLDERING jROR u built-in applications where voltage fluctuations on plate or 
a 


filament supplies interfere with proper performance of the 


Incorporated 
30 WOERD AVE., WALTHAM. MASSACHUSETTS 
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PATENT 
PENDING 


A. LAST! An iron so light, so well balanced 
its weight is hardly noticeable. When you pick 
it up, when you work with it, you'll know why 
HEXACON calls it FEATHER WEIGHT. It’s 
the perfect iron for long, delicate work where 


fatigue works against 
Passensceaeee® quality. It can work for 





electronic device. Transformer provides one plate and two 
filament windings on same core. Typical rating of a unit 


HEXACON MODEL 30H. you — improving and has two 385 plate supply voltages for a d-c power output 
Weight 51% oz. {less cord). speeding production. of 100 ma, a 6.3 and 5.0 volt filament winding rated at 3 
40, or 60 Watts. Both Y,” More comfortable and and 2 amp respectively. Two other units, one smaller, one 
and %" tips furnished. Ask practical than a pencil larger, are available. Sola Electric Co., 4633 W. 16th St, 
for literature on complete iron. No transformer re- Chicago 50. ; 


line of screw tip, plug tip 
and hatchet irons. 


HEXACON 
ELECTRIC CO. 


177 W. CLAY AVENUE 
ROSELLE PARK, N. J. 


quired. Price only $5.00. 


ELECTRICAL FRICTION TAPE 


Electrical adhesive tape (No. 163) is characterized by its 
high dielectric strength of approximately 2000 vpm and 
insulation resistance of approximately 10,000 megohms. 
Tensile strength is 40 lb per inch of width, and a tearing 
resistance of 550 grams. It is said to have very good tack 
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From the pouring of the melt 

expert processing to the finished prod 
of Wilbur B. Driver craftsmer 
TOPHET resistance alloys which art 


dependable source of heat in electrical appliances 


we it Se ak ee) A 


20 RIVERSIDE AVERUE,- NEWARK 4, NEW JERSEY 
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PROPORTIONAL 


=o || AGASTAT 


Available in 
standard AC and 
DC voltages. 


WE SAVE YOU VALUABLE TIME 


Proportional unit, 
illustrated, 
consists of two 
proportional 

and one 

standard Agastat. 


“Custom built’ to 
specification. 


PROVIDES TIME DELAY PROPORTIONAL TO 
POWER FAILURE TIME. WRITE FOR DETAILS 
Address Agastat Division 


AGA AGA AGA AGA 


AGASTAT 


LIGuTInG Time DeLay 


AGALOY 
SQuIPMENT SMALL TUBING 


AMERICAN GAS ACCUMULATOR COMPANY 
1027 Newark Avenve, Elizabeth 3, New Jersey 








Boe o SS": 


IN + AND = HP SIZES 


These are available in Capacitor Start Induction 
Type FCS or Split Phase Induction Type FSP with either 
Rigid or Resilient Base. They incorporate all-welded, 
drip-proof construction; cast aluminum end brackets, 
sleeve or ball bearings, force ventilation by fan type rotor, 
built-in centrifugal starting switch and terminal box, 
aluminum bar rotor. They may be floor, side wall or ceil- 
ing mounted. Outline your application. 


BURKE 
Siuce 1897 


Burke Electric Co. - 397 W. 12th St. « Erie, Pa. 


UNIVERSAL FRACTIONAL 


INDUCTION, SYNCHRONOUS 
& DC MOTORS AC & DC 


GENERATORS: M-G SETS 






HIGH CYCLE M-G SETS 4 


TERMINAL BLOCKS 
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qualities, resistance to creep, and good aging performance 
Adhesion at low temperature is stated to be satisfactory, 
Nominal thickness of tape is 0.015 in. and available in a 
1, 1% and 2 in. widths. Color is black. Bauer and Black 
222 West Adams St., Chicago 6. , 


MULTICONTACT CONNECTORS 


Improved radio shielding and locking means as wel] as 
pressure and moisture-proofing have been incorporated jp 
added line of multicontact AN-type connectors, Radio 
shielding is accomplished by sphere and cone joints, made 
in accordance with Navy bulletin RE49A-501A, Cou 
nectors are claimed to be vibration-proof and have been 





vibration tested to 30g in actual aircraft operation. Syn- 
thetic resilient insulating material used is suitable for a 
temperature range from —70 to + 390 F. Inserts are of 
one piece design. Standard AN-type layouts are used but 
are not interchangeable with other AN fittings. Shell 
material is aluminum alloy with Dural coupling nuts, 
Contacts are copper alloy, silver plated. Available in 
straight and 90-deg types. Cannon Electric Development 
Co., 3209 Humboldt St., Los Angeles 31. 


STRAIN RELIEF BUSHINGS 


Nylon strain relief bushings (No. 2-P, 3-P) ULz-ap- 
proved and suitable for use in electric clocks, fans, lamps, 
radios, fhp motors and similar appliances have been added 





to standard line. Also available in du Pont high tempera- 
ture nylon. Unit combines features of strain relief and 
insulating grommet which absorbs push, pull and torque, 
thus increasing life of product. Heyman Manufacturing Co., 
Kenilworth, N. J. 


HIGH RESISTANCE WIRE 


High resistance wire (Alloy 1000) has a resistivity of 
1000 ohms per circular mill foot and a coefficient of resis- 
tance which is approximately constant (+0.000025) from 
20 to 100 C. Coefficient of linear expansion is 0.0000139 
per C from 20 to 100 C. It is intended for use in precision 
resistors of all types. Features include (1) resistance to 
surface corrosion equal to that of nickel-chromium alloys, 
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Just off the press 
YOUR 80-PAGE MANUAL 


The most complete manual on 
electrical connectors and acces- 
sories. Color photographs, charts, 
data, technical engineering and 
other valuable information. 


WRITE ON YOUR LETTERHEAD TODAY FOR COPY 


ee 
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To be specific, American Hard Rubber Company 
offers you compression and injection molding, ex- 
truding, stamping, machining, and other fabri- 
cation of Ace Hard Rubber, Okon, Ace-Saran, 
cellulose acetate, ethyl cellulose, polyethylene, 
and other plastics. A gold mine of helpful infor- 
mation is available free. Just write on your com- 
pany letterhead for the new HARD RUBBER & 
PLASTICS HANDBOOK. 


= ACE HARD RUBBER ond OTHER IMPORTANT PLASTICS, —— 


MERICAN HARD RUBBER COMPANY 





1) MERCER STREET © NEW YORK 13, N. Y. 
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(2) low thermal emf against copper, (3) high ductility and 
(4) a tensile strength of 165,000 psi. Drawn to standard 
diameters from 0.1000 in. to 0.0009 in. and also in small 
ribbon sizes. C. O. Jelliff Mfg. Corp., Southport, Conn, 


VIDEO RELAYS 


Engineering facilities are available for the design anq 
manufacture of small and lightweight video relays, Com. 
pact relay (Type J), as shown in illustration, has one pair of 
low-capacitance contact springs and measures 1% in, Wide x 
15 in. high x 334 in. long. Approximate volume is 7 cubic 


in. Contact material may be silver, palladium, or platinum- 
iridium. Also available with one pair of low-capacitance 
contact springs and auxiliary contact springs for switching 
circuits which carry low-frequency currents. Interspring 
capacitance measurements obtained on Type J relay having 
a contact gap of 0.025 in., with contacts open are: 0.5 mmf 
at 3 mc, 0.5 mmf at 10 mc, and 0.55 mmf at 20 me. 
Springs-to-frame capacitance measurements with contacts 
closed: 1.4 mmf at 3 mc, 1.45 mmf at 10 mc, and 1.8 mmf 
at 20 me. C. P. Clare & Co., 4719 Sunnyside Ave,, 
Chicago 30. 


SOLENOID-OPERATED SWITCH 


DPST solenoid-operated switch, rated at 25 amp at 250 
volts a-c, is designed to give synchronized control of two 
separate circuits. Originally developed for use on auto- 
matic type electric clothes dryers, it is suitable for a variety 
of current control applications. Unit consists of a nor- 





mally open DPST switch using a strong solenoid for the 
actuating mechanism. Available also with normally closed 
contacts. High contact pressures and double break con- 
tacts are said to minimize arcing. Other features include 
a double-pull totally enclosed switch, high current-carrying 
capacity, and compact construction. Approximate overall 
dimensions: 24% in.x 1% in.x4% in. high. Soreng Mfg. 
Corp., 1901 Clybourn Ave., Chicago 14. 


TWIN LINE CONNECTOR 


Simple twin line connector is intended for use on tele- 
vision receivers for connecting such accessories as inside 
and outside antennas, boosters, matching stubs and match- 
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you can BE SURE.. i irs 


Westinghouse = 








lt Took 25 Years 
to build this water tank thermostat—= 


More than a quarter of a century of experience in THERM-A-NEERING 


— ee aa has pose A HEAT AND CONTROL ENGINEERING SERVICE THAT OFFERS: 
e n ouse stemp. 
pore 8 : P a ae ENGINEERS ..; Thermal and electrical engineers to work 


you can be sure with this now-famous thermostat. with your own staff. 

Here is a thermostat that maintains real hairline RESEARCH... A well-equip laboratory for testing 
control of water temperatures and does it consistently full-scale models. 
over the life span of the heater. Exhaustive tests—both PRODUCTION...A modern plant devoted entirely to heat- 


ing units and controls. 


EXPERIENCE...World’s largest maker of bimetallic 
thermostats. 


in the laboratory and in service—prove that it holds 
water temperature within the narrow limits of 4°F. 
Fatigue tests simulate more than 50 years’ perfect 
operation. 

You can produce a better water heater for less 
with Clostemp ... and you can take advantage 
of the exclusive Therm-a-neering service offered by 
Westinghouse, for help in solving your heat and con- 
trol problems. Ask your Westinghouse representative 
for complete facts and for Booklet B-4031, or write 
Westinghouse Electric Corporation, 182 Mercer 


Street, Meadville, Pennsylvania. J-10336 iaevie a | ND maui OS if) TS 
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ing devices as well as added lengths of line for standin 
wave correction. Impedance within connector js matches 
to that of a 300 ohm twin line wire. Both halves of con. 
nector are identical, each has a protruding pin and one 








Volume users. 
of 


ITM PL AA 


ed devices . 
; = socket. Wires are attached by removing screw which 
turn first to holds the two sections of the molded phenolic housing and 


inserting the wire into the pin connectors. Grayhill, ] 
’ 


8 a f ai 3 D - e A R R SS North Pulaski Road, Chicago 24. 
for cost-cutting MINIATURE BATTERY CELLS 


, - ‘ Grid bias cells, available in 1.5 and 1.75 volts, provide 
TET Te Ty engineering a constant potential for bias of electronic tubes and cir. 
service | cuits where no current drain is required. Emf is lowered 
by the minutest current drain since they are a potential 
device only; unaffected by alternating current of any fre. 
| quency. Applications include hearing aids, first audio stage 









Send us your specifications or 


ay requirements. Address Dept. 13 


UNITED-CARR FASTENER CORP. 
Cambridge 42, Mass. 





of radio receivers, high-gain stages of voltage amplifiers, 
SOLDER PRE-FORMS minimum bias for AVC circuits, electronic amplifiers where 
tubes are operated under A conditions, and high ampplifica- 


tion triode portion of double triode-diode. At audio fre- 
quencies, cells have a non-reactive impedance of 250 to 
1,500 ohms. Suitable for use over the range of —60 to 
+60 C. P. R. Mallory & Co., Inc., Indianapolis 6, Ind. 


INSULATED INFRA-RED UNITS 


Lampless heat units (Spir-o-therm) consisting of pyrex 
tubes with spiral resistors, stainless steel contacts, and 
Step up production — bring stainless steel reflectors are suitable for baking, heating, 
costs in your shop down—with drying, preheating, carbonizing, and dehydrating. They are 








solder pre-forms. Pre-formed 


GPeeD ASSEMBLY 
rings, washers, pellets, discs, 
etc., made to your order, in- 
GS Tanpvarvize sure better bonds, lower costs, 
and faster assembly. We can 


supply you with custom-made 


pre-forms of any shape re- 
solders, copper and brazing 


alloys. 





intended for use in infra-red ovens (without doors) where 
the product is in motion, such as conveyor-fed systems. 


Write for complete information. 
Ss olderin ) %. eee Ities Mounting units are available in eight stock sizes, with 
heating elements or without, the latter being used to space 


Dept. D, Summit, N. J. units equipped with heat elements. Four units are avail- 
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® Here, at last, is a twin-contact de- 
sign in which the chance of contact 
failure is actually reduced to the prac- 
tical limit. 


Exclusive design of the CLARE Type 
“J"d.c. Relay allows the twin contacts 
to operate independently of each 
other so that one contact is sure to 
close even when the other may be 
blocked by presence of dirt or grit. 


This sensational new relay combines 
the best features of the conventional 
telephone-type relay with the small 
size and light weight developed dur- 
ing the war for military aircraft use. 


Weighing little more thantwo ounces, 
slightly over two inches in length, it 
hasthe sturdy construction, large con- 
tact spring capacity, extreme sensitiv- 
ity, and adaptability to a wide range 


of specifications for which CLARE 
Relays are noted. 


Modern designers, working to de- 
velop close-coupled, compact equip- 
ment to meet today’s streamlined 
standards, welcome this highly effi- 
cient combination of capacity and 
small size. 


CLARE Relays are especially de- 
signed for jobs where ordinary re- 
lays won't do. If you have such a 
relay problem, Clare Sales Engineers 
are located in principal cities to help 
you work out a Clare “Custom-Built” 
Relay that will just fit your needs. 
Write: C. P. Clare & Co., 4719 West 
Sunnyside Avenue, Chicago 30, IIli- 
nois. Cable Address: CLARELAY. 
In Canada: Canadian Line Materials, 
Ltd., Toronto 13, Ontario. 


‘CLARE RELAYS 


“Custom-Built” Multiple Contact Relays for Electrical and Industrial Use 


All These Features ... and 
More ... Provided By 
CLARE Type "J" Relay 


Independent Spring Contacts. Dome 
shaped contacts on movable springs; flat 
discs on fixed springs. 


High Current-Carrying Capacity. Twin 
contact points of palladium. Rated cur- 
rent-carrying capacity: 4 amperes, 150 
watts, 


New Design Large Armature Bearing 
Area. Hinge type armature has new de- 
sign bearing providing largest possible 
bearing surface. Pivot pin turns in cylin- 
der of different metal which is full width 
of heelpiece. 


Sensitive, Efficient Magnetic Structure. 
Heelpiece and other magnetic iron parts 
are exceptionally heavy for size of relay 
. .. provide highly sensitive and efficient 
magnetic path. 


High Operating Speed. Designed for 
extremely fast operation... a minimum 
of one to two milliseconds. 


Permits Handling Large Spring Loads. 
Power and sensitivity permit handling of 
large spring loads. Both single and dovu- 
ble-arm relays available. Maximum of 
10 springs on single-arm relay . . . 20 
springs (10 in each pileup) on double-arm 
relay. 











Reg. U.S. Pat. Off 


FIBERGLAS LAMINATES 


Three versatile grades . . . 


], SILCONE FIBERGLAS — Grade G-7-830 — Com- 


bines high heat, flame and arc resistance. It is 
recommended for exacting low-loss electrical applica- 
tions and for insulation in transformers, motors and 
other applications subjected to elevated temperatures. 


2, MELAMINE FIBERGLAS — Grade MGB-81] — 


Extremely high tensile, flexural, compressive and 
impact strength values. High heat resistance and 
good arc resisting properties. Dielectric strength and 
dielectric loss characteristics excellent under high 
humidity conditions and elevated temperatures. 


3. PHENOLIC FIBERGLAS — Grade GB-80] — A 
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staple type that has high impact strength, good elec- 
trical properties and resistance to heat. Low dimen- 
sional change under moist conditions. Especially 
suitable for Class B insulation and other electrical 
applications requiring heat resistance. 


For full details on Phenolite Fiberglas Laminates call or write 


able with 2, 4, 8, and 12 heat elements which are rated 
at 4, 1%, 3, and 4% kw, respectively; a 4-element unit is 
illustrated. Respective overall dimensions are 13% in. 
wide and 3% in. high by 8%, 1334, 2434 or 353 in, long. 
Diagonal positioning of elements eliminates hot spots and 
hot streaks and directs heat uniformly on conveyor-fed 
products. Units include the necessary infra-red spirals and 
wiring for either 115 or 230 volts. Miskella Infra-Red Co, 
East 73rd St. and Grand Ave., Cleveland 4. ‘ 


MINIATURE SELENIUM RECTIFIERS 


Two additional miniature types of selenium rectifiers for 
bias supplies in radio and TV circuits have been added to 
standard line. The cartridge type (1X1) is rated at 19 
volts a-c input and 10 ma d-c output; plate type (1M1) is 
rated at 25 volts a-c input and 100 ma d-c output. For biasing 


Pager 
+ a oe 
, oes 





power output tube grids in radio receiver and audio amplifier 
circuits, the fixed bias is said to offer several advantages 
over the conventional cathode bias, such as greater output, 
increased stability, and less distortion for a given current. 
In TV receivers separate power supplies are desirable since 
action of the AVC, the action of the contrast control and 
tube aging have a tendency to change total bleeder current 
which in turn can cause defocusing, change in brightness 
level, and changes in critical bias voltages. Radio Receptor 
Co., Inc., 251 West 19th St., New York 11. 


SUBMINIATURE BALLAST TUBE 


Flat bulb subminiature ballast tube, designed for a maxi- 
mum wattage dissipation of 3 watts, may be used without 
base by soldering directly to tube leads. Maximum current 
is 0.9 amps; a 100 per cent voltage increase on tube will 
produce a current change of less than 5 per cent. Tube is 








said to be unaffected by altitude or humidity. Ambient 
temperature change of — 50 to +70 C will produce a cur- 
rent change through ballast of less than 2 per cent. Size of 
flat tube is %4 in.x % in.x1% in. long; net weight is 4 
gm. Amperite Co., Inc., 561 Broadway, New York 12. 


GLASS FIBER INSULATION 


Varnished glass fiber insulation (Style OW) is claimed 
to have higher dielectric strength and greater flexibility 
than the conventional material. New weave principle em- 
ployed is said to permit better penetration of the insulating 
varnish between the cloth fibers as well as higher flexibility. 
It is suitable for core wrapping, field coils, punchings and 
other uses. Other features of insulation are low moisture 
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ELIMINATE 
GALVANIC CORROSION 


speciry ALCOA 


| ALUMINUM FASTENERS 


You can prevent the galvanic corrosion that can 
result when dissimilar metals are used to fasten 
aluminum assemblies: Fasten aluminum with Alcoa 
Aluminum Fasteners. 

Alcoa Fasteners are available from stock with 
Phillips heads for fast, slip-free power driving, or slot- 
ted heads; in sheet metal, wood and machine screws; 
all popular sizes, standard threads. Nuts, bolts, 
washers, lock washers, solid or tubular rivets and 
cotter pins are also available. 

Investigate the low costs and sales advantages of 
Alcoa Aluminum Fasteners today. Write on your 
letterhead for free samples, specifying the type and 
size you'd like. ALUMINUM COMPANY OF AMERICA, 
615G Gulf Building, Pittsburgh 19, Pennsylvania. 


INGOT » SHEET & PLATE . SHAPES, ROLLED & EXTRUDED . WIRE - ROD - BAR - TUBING - PIPE ~ SAND, DIE & PERMANENT MOLD CASTINGS - FORGINGS . IMPACT EXTRUSIONS 
ELECTRICAL CONDUCTORS . SCREW MACHINE PRODUCTS ~ FABRICATED PRODUCTS . FASTENERS ~ FOIL . ALUMINUM PIGMENTS . MAGNESIUM PRODUCTS 
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PROVIDE DELAYS 
RANGING FROM 
1 TO 120 SECONDS 


Features: — Compensated for ambien’ 
temperature changes from —40° to 110° ¥ 
. . - Hermetically sealed; not affected By 
altitude, moisture or other climate changes 
. - - Explosion-proof . . . Octal radio base 
. -- Compact, light, rugged, inexpensive . - - 
Circuits available: SPST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for “Special Problem Sheet” 


? 


e 

e* Amperite REGULATORS are the simplest, 
lightest, cheapest, and most compact method 
of obtaining current or voltage regulation 
. . - For currents of .060 to 6 Amps... . 
Hermetically sealed; not affected by altitude, 
ambient temperature, humidity. 

Write for 4-page Illustrated Bulletin. 


FA mpeRITE CO.. Inc., 561 Broadway, New York 12,N.Y 
j oO } r | em , ae 





Hundreds of standard 


Oa 0 ee 


specifications 
patos. Ma Ceca gucpment 


FOR 
SPECIALS 


Several pages of Jones Cata- 
log No. 16 illustrate standard 
and special panels we are 
constantly producing. Latest 
special equipment enables us 
promptly to produce prac- 
tically any panel required. 
Send print or description for 
prices, without obligation. 
Hundreds of standard ter- 
minal strips also listed. Send 
for Catalog, with engineer- 
ing drawings and data. 


JONES MEANS 
Proven QUALITY 


METS 


Cinch Mfg. Corp 


W. GEORGE ST CHICAGO 18, ILL 
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absorption and high thermal conductivity. Insulation js avail- 
able in 0.007 in., 0.010 in., or 0.012 in. thick and 36 in. Wide 
rolls of 25 and 50 yd long. Available in tape widths from Y, 
in. and up. Irvington Varnish & Insulator Co., Irvington iL 


N. J. 


REMOTE STARTER SOCKET 


Starter socket (Cam-Loc) is said to effect a considerable 
saving in assembly time as well as provide good electrical 
contact. Socket features locking type of wire terminals 
Installation consists of inserting stripped wire leads tae 





opening at each end of socket and closing of cam levers 
until flush with molded plastics case. Socket is available 
with threaded bushings, flush, or extended; supplied also 
with standard 6 in. wire leads. Approximate overall dimen- 
sions are: 134 in. long x 1% in. wide x % in. high. Lloyd 


Products Co., 225 Chapman St., Providence 5, R. I. 


PLUG-IN TERMINAL STRIPS 


lerminal strip units, designed to cut assembly cost, are 
available with single and multicontact plug-in connectors, 
They are suitable for use in electric ranges, water-heaters, 





( 
ironers, and other types of electrical apparatus. Connectors 
are U-L approved and rated at 20 amp 125-250 volts a-c. 
Strips can be supplied with either male or female terminals, 
with single and multicontact plug-in terminals. Insulating 
base is supplied in size and shape suited to specified re- 
quirements. Ark-Les Switch Corp., 51 Water St., Water- 
town 72, Mass. 


SOLDERING IRON 


Heavy duty soldering iron (Model 700) rated at 700 
watts is available for 110 or 220 volts. It features a replace- 





able 134 in. diam screw type tip, a fully protected heating 
element contained in hexagon-shaped housing which allows 
for placing in vice when replacing or filing tip, and cooling 
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6y RICHARDSON 


Dependable names 





in plastics 


UNDIVIDED RESPONSIBILITY 


Many users of plastics enjoy Richardson’s 
VARIETY of products and services. They like 
the convenience of handing all of their plastics 
problems to one organization. More important, 
they like for Richardson to assume complete re- 
sponsibility for their plastics requirements. 

Such an arrangement is possible with Richard- 
son because here, from one company, you can 
get (1) Laminated INSUROK in a wide variety 
of grades suitable for virtually every plastic lam- 
inate requirement (2) complete punching facil- 


ities (3) complete fabricating facilities (4) 


INSUROK is a registered 
trade-mark of 


The Richardson Company 


CLEVELAND + DETROIT ~- INDIANAPOLIS - MILWAUKEE - 


JULY 1949" 


NEW BRUNSWICK. (N. J.) = 


complete molding facilities (5) experienced en- 
gineering (6) complete laboratory facilities if 
your job calls for laboratory research (7) mold 
and die design and facilities to produce molds 
and dies and (8) conscientious, personal atten- 
tion to your particular needs. 

Why not see what this variety of products and 
services can do for you? Send a set of specifica- 
tions today and learn, without obligation, how 
Richardson would approach your job. .. find out 
for yourself how Richardson’s “undivided re- 


sponsibility” can work to your advantage. 


The RICHARDSON COMPANY 


GENERAL OFFICES: LOCKLAND. OHIO 


FOUNDED IN 1658 


Sales Headquarters: MELROSE PARK, ILLINOIS 


NEW YORK PHILADELPHIA ROCHESTER ST. touls 
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BETTER METERS AT LOWER PRICES MEAN THE BEST BUY FOR YOU ¢ 


LOOK AT THESE NEW LOW PRICES 


iE BEST BUY FOR YOU ¢ 
















BETTER METERS AT LC 
MEAN THE BEST Bt 
T LOWER PRICE 


AT LOWER PRICES 


THE BEST BUY 


BUY FOR YOU 
TTER METERS 
OWER PRICES 


a BUY FOR YOU ¢ 


ERS AT LOWER PR. YOU @ BETTER ME 


RICES MEAN THE BES R METERS AT LOWER 


Wow ... more than ever Triplett gives you your best buy in 
meters, all with time-tested features, including famous Triplett 
ve Construction; special pole piece design for the best 
accuracy and sensitivity; alnico V magnet; plus the finest engi- 
neered components, many of which are made in our own plants. 


Representative Prices—3-Inch Panel Style 
_ Medel 321-T D.C. Microammeters 
0-20, $13.60 0-50, $10.90 
0-100, $10.40 0-500, $8.30 0-200, $8.90 


For detailed information see your distributor or write . . . 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY 
Bluffton, Ohio, U.S.A. 


In Canada: Tripplett Instruments of Canada 
Georgetown, Ontario 








Heate rs Heating the industrial plants of 


America is a big job made easier by the trouble - free 
performance of Signal fractional horsepower motors — 
custom-built to manufacturers’ specifications. 


Lew end Stenderd Voltage - 


| Induction (Shaded Pole Only)-DC 
AC- DC 1/500 te 1/10 H. P. 





SIGNAL ELECTRIC MANUFACTURING CO. 
Dept. B-7 Menominee, Michigan 
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fins for deflecting heat away from handle. High-heat allo 
element core is claimed to prolong life of heating clement 
Hexacon Electric Co., 177 W. Clay Ave., Roselle Park 
N. J. : 


BAR SOLDERS 


Machine-cast tin-lead bar solder (Castomatic) is ayail- 
able in standard 1.5-lb size. Molten solder is contained in 
a completely closed system from melting kettle to mold with 
all operations fully automatic, thereby eliminating Oxides 
in metal. Manufacturer claims that automatic process used 
results in (1) solders with improved fluidity and working 
properties, (2) a considerable reduction in segregation of 
the solder elements, thus solder with a uniform melting 
temperature, (3) fine grain structure and lack of voids in 
bar. Federated Metals Division, American Smelting & 
Refining Co., 120 Broadway, New York 5. 





Laboratory and Engineering 


Equipment ——— 
SMALL BATTERY TESTER 


Pocket-size battery _ tester 
(Model 698) is designed for 
measuring dry batteries rang- 
ing from 1.5 to 90 volts and 
used in hearing aids, portable 
radios and similar equipment. 
Condition of battery is indi- 
cated on ‘“Low-Good”’ three- 
color scale; actual voltage 
readings may be made on cali- 
brated scales. Tester is de- 
signed to indicate ability of 
battery to supply power re- 
quired of it in actual use and 
to give accurate tests under load. It is housed in black 
molded case which measures 3%6 in. x 5% in. x 2% 
in. Weight is 1% lb. The Triplett Electrical Instrument 
Co., Bluffton, Ohio. 





VACUUM-TUBE VOLTMETER 


Vacuum-tube meter (Type 221) is said to provide an 
essentially flat response in voltage measurements at fre- 
quencies ranging from 20 cycles to 300 mc and useful meas- 
urement at frequencies between 300 and 500 mc. It is suit- 





&. 


able for servicing TV and high fidelity audio circuits, as 
well as measurement of a wide range of voltage, current 
and resistance values in standard broadcast receivers and 
many types of electronic equipments. Use of a subminiature 
tube contained in the voltmeter r-f probe provides a com- 
bination of high input impedance and very low capacitance. 
Meter contains six scales: from 0-3 to 0-1000 volts, can be 


ELECTRICAL MANUFACTURING 





KOPP ENGINEERING 









Whether you need floodlight lenses or tiny 
“bull’s-eyes’’—Kopp’s skilled engineering 
and experienced manufacturing assure 
glassware that completely fulfills your re- 
quirements. KOPP has had many years of 
specialized experience in the design and 
production of industrial glassware. Con- 
sequently, we are in an ideal position to 
serve you. 

If you will specify the results you want 
to get, we will design the glass part, make 
the mould, produce and test the item and 
complete your order. 

We will be glad to send you an illus- 
trated booklet describing our service. 


KOPP GLASS, INC. 


@'(e)-)-)) SWISSVALE, PA. 


ca ES 





To assure top quality glass specify KOPP! 
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SLECTROMK VoLTmeres 
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Lh VOLTOHMYST* 


Vv For AC Voltage Measurements at Frequencies to 250 Mc 
Vv For Peak-to-Peak Voltage Measurements of Recurrent Pulses 


‘THE RCA WV-75A VoltOhmyst is a versatile electronic 
volt-ohmmeter, particularly useful for HF and VHF meas- 
urements in the laboratory or at test positions in the 
factory. The full-wave diode probe, which contains a fitting 
for direct connection to coaxial lines, reads peak-to-peak 
rf voltages of sine waves or recurrent complex waves or 
pulses, up to a frequency of 250 Mc. The WV-75A also 
reads RMS ac and dc voltages up to 1000 volts and dc 
resistances to 1000 megohms. 


The input resistance for all dc ranges is 11 megohms, 
resulting in negligible circuit loading and greater ac- 
curacy. A 1-megohm isolating resistor is incorporated in 
the dc voltage probe for dynamic checking. 

For dc voltage measurements up to 30,000 volts, ask 
for the new RCA WG-284 High-Voltage probe, available 
at a small additional cost. 

For further details, ask your RCA Distributor for Bulle- 
tin 2F718, or write RCA, Commercial Engineering, Section 
41GY, Harrison, N. J. 


*Reg. Trade Mark, U.S. Pat. Off. 






SPECIFICATIONS 











itktbibeedhscvepes+nebaced 0.3 to 100 RMS volts 

Through Multiplier to Probe................ 3 to 1000 RMS volts 

Resistance Range (6 scales).............. 0.1 ohm te 1000 megohms 
Frequency Response: 

Direct to Probe (lower scales).............. 30 cycles to 250 Mc. 

Multiplier to Probe. ..............+4+ 30 cycles to 15 ke. 


DC Probe (Resistance only) 
AC Probe (at | Mc)......... 





Scale Indication: 
Fe CIE. o's o wwcerevvvvsvocccccovecsecces RMS volts 
With Complex Recurrent Waveform.. . .0.354 of peak-to-peak volts 
Pe  TTTTTTIT ELL TL w. 65/16"; h. 9%"; d. 6%" 


Available from your RCA Test and Measuring Equipment Distributor 


RADIO CORPORATION of AMERICA 
TEST AND MEASURING FOWIPMENT HARRISON, Mt. 4. 
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multiplied by a factor of 10 by means of a 10 kv accessory 
probe. A-c voltage measurement of 0-3 to 0-1000 volts jg 
also accomplished through six scales. Five r-f ranges per- 
mit measurements of 0-3 to 0-300 volts. Resistance meas- 
urements range from 0 to 1000, 10,000 and 100,000 ohms 
and from 0 to 1, 10 and 1,000 megohms. D-c current meas. 
urements from 0-3, 10, 30, 100, 300, and 1000 ma, and 
from 0 to 10 amp. Other features include shielded r-f anq 
a-c probe leads to reduce stray fields, microphone type panel 
connectors, and others. Radio Division of Sylvania Electric 
Products, Inc., 500 Fifth Ave., New York 18. 


A-C, D-C METERS 


Line of a-c and d-c portable instruments (Models 901, 
904) feature increased scale visibility, more efficient shield- 
ing, non-breakable windows, and 5% in. scales. Both the a-c 
and d-c instruments are highly shielded against externa] 





magnetic fields—the magnetic field created by a conductor 
carrying 7,000 amp at a distance of three feet from the 
instrument causes an error in indication said to be less 
than 0.5 per cent of full scale value. Instruments are avail- 
able as d-c voltmeters, volt-ammeters, ammeters, milliam- 
meters and microammeters. Model 904 is available as a-c 
voltmeters, ammeters and milliammeters. Each type is avail- 
able in a variety of standard ranges. Weston Electrical In- 
strument Corp., 617 Frelinghuysen Avenue, Newark 5, N. J. 


REGULATED POWER SUPPLY 


Power supply unit, for input voltage from 105 to 125 
volts, 60 cycles, is regulated for d-c output of 200 to 450 
volts from 0 to 200 ma; not regulated for a-c output of 
6.3 volts at 6 amp. Regulation for both load and input 
voltage variation from 105 to 125 volts is approximately 





0.5 per cent; d-c output voltage is within 0.5 volt. Approxi- 
mate ripple voltage is 5 mv; output impedance, 2 ohms 
Front panel is provided with a voltage adjusting control, d-c 
output terminals, a-c centertapped output terminals, on-off 
switch and pilot light, d-c output switch, line fuse and d-c 
output fuse, and meters with 0 to 200 ma and 0 to 500 
volts dc. Unit measures 8 in. x8 in: x 16 in. wide. Kepco 
Laboratories Inc., 149-14 41st Ave., Flushing, N. Y. 


ELECTRICAL MANUFACTURING 


LITERATU RE .. . Yours for the Asking 





Printed pieces reviewed here are available to engineers, 
designers and executives engaged in product develop- 
ment and manufacture. ELECTRICAL MANUFACTURING 
provides the post card facility for reader convenience in 
requesting those printed pieces desired. Circle the num- 
bers of the booklets, charts, catalogs or bulletins wanted. 
Show your individual name, title, company, local address, 


41, CAPACITOR-START MOTORS 


Four-page illustrated bulletin (X6157) 
gives construction details and essential 
dimensions of 4% to 1 hp capacitor-start 
motors for 60, 50, and 25 cycles and 115 
and 115/230 volt operation. Emerson Elec- 
tric Mfg. Co. 


42. SOLENOIDS 

Engineering bulletin (EM-46), 20 pp., 
describes and illustrates the complete 
range of push- or pull-type solenoids, 
available for outputs from 2 to 25 Ib. 
Solenoids utilize welded construction and 
are suitable for a variety of commercial 
applications. Complete dimensions are 
included. National Acme Co. 


43. PHOTOELECTRIC CELLS 


Illustrated 10-page bulletin (No. VC- 
4000) contains construction details and 
dimensions, electrical properties including 
frequency and spectral response, and ap- 
plications of self-generating photoelectric 
cells. Vickers Electric Div., Vickers Inc. 


44, SQUIRREL-CAGE MOTORS 


Four-page folder illustrates and de- 
scribes features of Type C, heavy-duty, 
ball bearing squirrel-cage motors, avail- 
able from 1 to 100 hp. S. A. Woods 
Machine Co. 


45. MAGNETIC MATERIALS 


Thirty-two page bulletin “Magnetic 
Materials” provides a clear and simplified 
description of theory concerning magnetic 
core materials as well as the application 
of materials. Full-color diagrams, charts 
and curves are employed to expain the 
electromagnetic phenomena. Hard mag- 
netic materials are also described. Al- 
legheny Ludlum Steel Corp. 


46. RELAYS 


Complete line of relays described in 
20-page illustrated catalog (Cat. G-49) 
includes power and small relays, latch re- 
lays with electric reset, sensitive and se- 
quence relays, instrument-controlled re- 
lays, as well as motor driven timers and 
time delay relays. Struthers-Dunn Inc. 


47, D-C MOTOR CONTROL 


Twenty-four page illustrated booklet 
“Mot-o-trol” (B-4112) describes the elec- 
tronic adjustable speed drive for accurate 
control of d-c motors operated from a-c 
sources. Engineering and application data 
are included. Westinghouse Electric Corp. 


48. ELECTRIC IMMERSION HEATERS 


Engineering data and dimensions on 
complete line of electric immersion heat- 
ing units, from 200 to 21,000 watts, are 
given in illustrated 18-page bulletin (No. 
103). Oven heating units, a-c magnetic 
contactors, industrial thermostats and 
thermostatic switches are also described. 
Electro-Therm Ine, 


49. TIMING DEVICES 


Complete line of time switches, coin 
meters, and timer devices as well as in- 
stallation diagrams and details on special 
features and accessories are illustrated 
and described in 6-page folder, “Timing 
Devices”. M. H. Rhodes, Inc. 


city, zone and state. Mail the card. No postage is re- 
quired. Requests will be transmitted to the manufac- 
turers by the publishers within twenty-four hours of 
receipt. Manufacturers have invested much time and 
money in printed matter that will be helpful and inter- 
pretive to you. Please respect that by confining your 
requests to items for which you have an actual need. 


50. “AN” CONNECTOR CHART 


Army-Navy connector specification 
(AN-C-591) chart, measuring 17 x 22 in., 
contains 203 insert layouts, and additional 
insert positions together with information 
on latest service voltage and alternate in- 
sert positions. Basic AN shell types are 
given. Cannon Electric Development Co. 


51. HIGH-IMPACT STYRENE RESIN 


Four-page technical bulletin (No. 201) 
describes a styrene copolymer molding 
resin with an impact strength of 4 ft-lb 
(Izod notched), appreciably higher than 
general-purpose polystyrene. One page 
is devoted to tabulation of physical and 
other properties. Rohm & Haas Co. 
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52. ASBESTOS INSULATED WIRE 


Loose-leaf catalog contains essential 
electrical ratings of line of asbestos in- 
sulated wire and cable used on appliances, 
apparatus, fixtures and other equipment. 
Radix Wire Co. 


53. TIMING MOTORS 


Twenty-page bulletin (Cat. No. 321) 
illustrates and describes line of synchro- 
nous timing motors, chart drives, timing 
devices and clock movements. D-c timers 
and motors, battery charger timers, con- 
trol clocks, defroster timers, elapsed time 
indicators, and interval timers are also 
included. Haydon Mfg. Co., Inc. 


54. MOLDING MATERIALS AND 
RESINS 


Twelve-page booklet gives important 
properties of company’s line of urea-for- 
maldehyde and melamine-formaldehyde 
compounds; urea-formaldehyde, melamine- 
formaldehyde and other laminating res- 
ins. Full color illustrations show typical 
applications. American Cyanamid Co. 


55. HIGH PRESSURE HYDRAULIC 
HOSE 


Four-page illustrated folder (No. 4030) 
describes line of hydraulic control hose 
made for working pressures from 300 to 
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5000 psi, available from %g@ to 2 in. id. 
Specification on pressed-on type of coup- 
lings is included. B. F. Goodrich Co. 


56. D-C FHP MOTORS 


Four-page illustrated folder describes 
features of d-c Micromotors (Type J) 
available up to 49 hp. Redmond Co., Inc. 


57. A-C, D-C MOTORS 


Twelve-page bulletin “Handy Guide for 
Quick Selection of Electric Motors” con- 
tains engineering data on a-c and d-c 
motors, gearmotors, and motor control. 
Four-page folder “Selection Guide” gives 
engineering data on squirrel-cage motors 
from % to 200 hp. Allis-Chalmers Mfg. 
Co. 


58. ALUMINUM PRODUCTS 


Fifty-two page spiral bound catalog il- 
lustrates line of aluminum products pro- 
duced for various industries as well as 
the plant facilities available. Technical 
service available is outlined. Aluminum 
Goods Mfg. Co. 


59. RADIOACTIVITY INSTRUMENTA- 
TION 
Thirty-six page catalog (Cat. J) de- 


scribes line of instruments and accessories 
used for radioactivity measurements in- 
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cluding applications and other Pertinent 


information. Nuclear Instrument Chem 
ical Corp. . 


60. PROTECTIVE FINISHES 


Bulletin (8 pp.) describes Various for. 
mulations and types of wrinkle Protectiy 
coatings ; it also includes Preparation ae 
application, baking and air drying dip. 
ping and spray processes. New Wri 
Inc. - 


61. TIME SWITCH 


Catalog sheet describes essential fea- 
tures of time switch which will allow on- 
off operations as frequent as 15 min over 
a period of 24 hr, with a total of 48 
on-off changes for the period, Automatic 
Electric Mfg. Co. 


62. WIRING DEVICES 


Company’s line of wiring devices con- 
sisting of silent mercury switches, stand- 
ard switches, receptacles, sockets, lamp- 
holders and accessories are illustrated in 
16-page catalog (Ca: No. 49). Slater 
Electric & Mfg. Co. 


63. CHROME-NICKEL STAINLESS 
STEEL 


Revised 128-page booklet “Handbook for 
the Fabricator” pictorially illustrates the 
various applications of chrome-nickel 
stainless steel. Detailed technical infor- 
mation on the fabrication of these steels; 
electrical, physical, and chemical proper- 
ties; and general reference tables are 
given from pages 58 to 128, Eastern 
Stainless Steel Corp. 


64. ELECTRICAL STEEL SHEETS 


Illustrated, 180-page, spiral bound tech- 
nical manual (Eng. Manual No, 3) on 
electrical sheet steel contains characteris- 
tic curves of principal grades (pp. 12 to 
81), incremental permeability character- 
istic curves at low a-c flux densities, gen- 
eral engineering data applying to elec- 
trical sheets and other products, and non- 
technical description of the production, 
testing, and uses of electrical sheets and 
terminology involved. Carnegie-Illinois 
Steel Corp. 


65. TUBING AND SLEEVING 


Four-page folder describes tubing and 
sleeving of oleoresinous varnished cot- 
ton, oleoresinous varnished glass, and of 
silicone treated glass. Minimum, maxi- 
mum and nominal inside diameters, 
grades and colors; and telescoping data 
are included. Insulation Manufacturers 
Corp. 


66. FORCE INDICATOR 


Four-page illustrated bulletin (No. 
750 A) fully describes the force indicator 
instrument (a calibrated spring system 
linked to an indicating gage) which per- 
mits direct measurements of pull or thrust 
loads upon a variety of mechanisms. 
Maximum capacity of indicator is 10 Ib; 
accuracy is 0.05 lb. Measures 6% in. 
long, weighs 1 lb. Hunter Spring Co. 







USE ALL THESE FORMS 


“HUSSEY COPPER 


to simplify 


your production 


TUBING 


C. G. HUSSEY & COMPANY 


(Division of Copper Range Co.) 
Rolling Mills and General Offices: 


PITTSBURGH, PA. 


Hussey Warehouses Carry Stocks of Copper and Brass 
Products for Prompt Delivery 
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JUST PRINTED 


Two bulletins showing how 
NEW G-E MOTOR EXCHANGE PLAN 
cuts machine down time 


Get the story of the new time and money saving 
General Electric exchange plan for Tri-Clad 
integral-hp motors! It’s an extension of the 
highly successful G-E fractional-hp motor ex- 
change plan and covers most popular types of 
Tri-Clad open dripproof motors—one to five hp. 
Bulletin GEA-5189 is for motor users; Bulletin 
GEA-5 180 is for machinery manufacturers. Write 
on your letterhead FOR FREE COPY: Apparatus 
Department, General Electric Company, Schenectady 5, N. Y. 






















Leslie J. Woods has been appointed vice president-direct, 
of research and engineering to direct all engineering al 
| research activities of Philco Corp., Philadelphia. Mr. Woods 
| has had 24 years of service with the company. He became 
manager of the automobile radio engineering division in 
1941; vice president and general manager (1942) of Na. 
tional Union Radio Corp., formerly a Philco subsidiary; 
manager of the company’s industrial division at the end 
of the war; and vice president of the division in 1948. 
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Look for this extra on 
the moters you buy; it 
means lower mainte- 
nance costs, less time lost 
for motor replacement. 


GENERAL 





ELECTRIC 


756-35 





Leslie J. Woods J. H. Goss 




























J. H. Goss, formerly assistant manager of engineering, 
becomes manager of engineering of General Electric Co.’s 
Apparatus Dept., West Lynn works. Mr. Goss was named 
engineer of the works laboratory in 1936 and promoted to 
assistant to the works engineer in 1946. In May 1947 he 
was appointed assistant division engineer in the control 
engineering division, and in December, assistant manager 
of engineering. 





Mr. Robert Goodrich, formerly with Oak Ridge National 
Laboratory, has joined the staff of the National Bureau 
of Standards electronics division, where he will be con- 
| cerned with research, design, and development of new 


E ° : 
types of electronic ordnance devices. 


VULCANIZED 
FIBRE VULCANIZED 
ad Charles A. Powel, assistant to vice president in charge 
PHENOL FIBRE of engineering at the Westinghouse Electric Corp., Pitts- 
burgh, Pa., has been appointed lecturer in electrical engi- 
X | POLYETHYLENE neering at the Massachusetts Institute of Technology, where 


Tn he will teach advance courses in the use of electric power. 
George W. Wallace was appointed to post of executive 

NEOPRENE vice president of Tuttle & Kift, Inc., Chicago, a subsidiary 
of Ferro Enamel Corp., Cleveland. Mr. Wallace will retain 

HARD RUBBER the position of director and treasurer of the parent firm. 
ANY SIZE, SHAPE OR QUANTITY ASBESTOS Ellery W. Stone was elected president and David R. Hull, 
TO YOUR EXACT SPECIFICATIONS SHEETING executive vice president of Capehart-Farnsworth Corp., 





Complete facilities and long experience T METALS wholly-owned subsidiary of the International Telephone 
So a a i tneaion al and Telegraph Corp. Edwin A. Nicholas, former president 
BAER to fill Coan anade a an econ- my aa LEAD of Farnsworth Television and Radio Corp., will become as- 
omy basie. Punching, stamping, drill- ’ sistant to president. 

ing, shearing, sawing, tapping, thread- 


ing, milling or shaving (no molding) 
with strict attention to details in all 
operations. Your delivery dates will be 

met on any quantity. 
bt 


Git N.S. BAER COMPANY 
VA 


MONTGOMERY STREET, HILLSIDE, NEW JERSEY 


James H. Fraser has been advanced to manager of engi- 
neering at the research and engineering laboratory of the 
International Business Machines Corp., Poughkeepsie, N. Y. 


Dr. Donald L. Benedict, until recently a research fellow 
| of electronics in the department of engineering science and 
| applied physics, Harvard University, has been appointed 





ELECTRICAL MANUFACTURING 


Basic shapes which have been 
extruded can be cut, machined, 
threaded, drilled in the un- 
fired state. This combination of 
processes . . . all available 
under one roof ... . can prodiice 
seemingly complex parts at 
prices favorable to your pro- 
duction budget. Send us your 


blueprint for recommendations. 


extrusion 


Carefully controlled compositions extruded 
through precision made dies...a fast, 
economical production method for many 


shapes in Custom Made Technical Ceramics 


See ee 
Sees 


One of several batteries of modern extrusion presses which give AlSiMag excep- 
tional quality, favorable cost . . . and’ facilities unmatched in the industry. 


AMERICAN LAVA CORPORATION 


4 8ftTt u Y 


oe ¢ thf wy ‘ae ee 6 & 
cnameabeses 5, TENNESSEE 


OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N. 3., Mitchell 2-8159 © CHICAGO, 9? South Clinton St., Central 1721 
PHILADELPHIA, 1649 North Broad St., Stevenson 4-2823 © LOS ANGELES, 232 Sovth Hill St., Mutual 9076 


NEW ENGLAND, 38-8 Brattle S:., 


Cambridge, Mass., Kirkland 4498 © $T, LOUIS, 1123 Washington Ave., Garfield 4959 


















IF IT’S 
SPECIAL 
SEE 
PROGRESSIVE 





KEEP YOUR COSTS DOWN 


Progressive specializes in manv- 
facturing special heads, threads 
and finishes on any metal or alloy 
adapted to cold upset. Please 
write for catalog showing many 
Progressive specials. Catalog in- 
cludes purchasing and engineer- 
ing helps. 


The PROGRESSIVE 


MANUFACTURING CO. 


44 NORWOOD ST. 
TORRINGTON, CONNECTICUT 
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ENLARGED VIEW 





Noneed for anindependently metered 
lighting system. Acme Electric Air 
Cooled Transformers connected to the 
power circuit provide lighting and ap- 
pliance circuits at every location 
where they may be needed. Acme 
Air Cooled Transformers are All-Steel 
construction, no useless weight; de- 
signed for low temperature rise oper- 
ation {only 55° C). 1/10 KVA to 50 
KVA with primaries up to 600 volts. 
1% KVA to 25 KVA with 2400 volt 
primary. Bulletin ACI60 gives com- 
plete details. 


ACME ELECTRIC CORPORATION 


357 WATER STREET CUBA, N. Y. 


Acme ziti Floetric 
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assistant chairman of the department of electrical : 
neering, Stanford Research Institute, Stanford, Calif - 
Benedict is a member of the American Physica} S ha 
and American Mathematical Society. i oe 


Roger E. Robertson has been appointed to staff of N 
Bureau of Standards where he will be concerned w 
gineering research for the guided missile Projects of th 
Electronics Division. Mr. Robertson’s previous work oat 
on the design of guided missiles, fire-control radar ie 
other electrical and electronic 


ational 
Ith en. 


systems. 


Marvin W. Smith, formerly executive vice president wn 
elected president and chief executive officer, The Baldwin 
Locomotive Works, Philadelphia. Mr. Smith has had 


: : eta : ; lon 
service with Westinghouse Electric S 


Corp. dating back 


to 1915. In 1930 he was appointed division engineer and 
in 1936 was elected vice president in charge of engineer: 
ing and research. He left Westinghouse to accept Position 
of executive vice president in 1948. He is a member of 
ASME. 


ATEE and 





Marvin W. Smith Dr. Irving Wolff 

Dr. Irving Wolff, director of Radio Tube Research Lab- 
oratory of RCA Laboratories, Harrison, N. J., received 
the Navy distinguished service award, in recognition of 
his achievements in electronics and radar. Dr. Wolff joined 
the company in 1925, and from 1930 to 1941 was with the 
research division of RCA Mfg. Co., Camden, transferring 
to laboratories in 1942. He is a Fellow of Acoustical Society 
of America, IRE, and AAAS. 


Dr. Frank B. Hodgdon, until recently head of the depart- 
ment of ceramics at the University of Utah, has been ap- 
pointed to the research department of American Lava 
Corp., Chattanooga, Tenn. Dr. Hodgdon will be concerned 
with development and applications of recently developed 
ceramics. 


J. D. Greensward was appointed general manager of Allis- 
Chalmers Mfg. Co.’s Norwood works, Ohio. Mr. Greensward 
succeeds the late Frank H. Stohr who died in March 1949. 


Appointment of Professor Albert G. Hill as director, and 
Professor Jerome B. Wiesner as associate director of the 
research electronics laboratory at Massachusetts Institute 
of Technology was announced. Professor Hill was formerly 
associate director, succeeding Dr. Julius A. Stratton, now 
provost of the Institute. Professor Wiesner was assistant 
director. 


2 ess SSRN IE RT SA 


COMPANY BRIEFS 
ET 


Cutler-Hammer, Inc., Milwaukee, has opened new district 
sales office at 784 Commonwealth Ave., Boston. 


The Westinghouse Electric Corp., Pittsburgh, Pa.» an- 
nounced the following appointments: H. E. Dralle to as- 
sistant manager, Eastern Engineering & Service Division, 
New York City; M. L. Gardner assistant engineering man- 
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which Fansteel will be glad to be 
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eel Selenium Rectifiers 


Selenium Rectifiers have long been a major field of Fansteel production. Fansteel 
standard selenium rectifier stacks are available in a wide range of output ratings. Of 
these there are rectifiers definitely fitted to your particular requirements—or that can 
be modified to fit them perfectly. If a “special” is needed, Fansteel rectifier engineers 
with experience in every kind of application will help you work out your problem with 
quality, design and construction for longest maintenance—free service—and they will 


cooperate with you in cost economies. 


Why not take advantage of free consultation? Ask for Fansteel Technical Information 


Form 840-B. Fansteel Metallurgical Corporation, North Chicago, Illinois. 
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@ IT’S COOL RUNNING 
@ IT’S ECONOMICAL 





Selecting a power unit for 
especially designed machinery 
or for standard equipment is 
not a difficult task when you 
consider that VALLEY MOTORS 
are built to meet any design 
demand. 


TO OPERATE 


Furthermore, you have the 
added assurance of dependa- 
bility because of the nation- 
wide acceptance by machinery 
manufacturers in all industries 
who have used VALLEY 
MOTORS for many years. 


Why Not Check Into VALLEY Features 








VALLEY 


ELECTRIC CORPORATION 


4221 FOREST PARK BLVD. + ST. LOUIS 8, MO. 


Buy Springs on “‘ Performance’’ 


THINK twice about springs. Spring failure is usu- 
ally product failure (in the customer's hands)! 


Perfect spring performance sidetracks many of the 
headaches in launching new machines, appli 
ances, gadgets—protects your good name. 


If you have any doubts about the ‘’trustworthiness”’ 
of the springs you use or plan to use, we'll be 
most glad to have our engineers check your blue 
prints without obligation and share with you a 
spring making experience of 25 years standing. 
This service also goes for Peck Screw Machine 
Products. Let us hear from you, please. 


SPRINGS & SCREW MACHINE PRODUCTS 
THE PECK SPRING CO, 12 Grove Ave., Plainville, Conn. 





with accompanying transcripts, laboratory exercises where 
personal contact with an evaluation of technique are necessary, 
informal discussion in small groups, case study of marketed 
products, and visual aids such as motion pictures, models, 
graphs and samples. 

Industrial designer Raymond Spilman, and Einar M. Rom- 
berg, instructor in mechanical engineering at Lehigh Upj- 
versity have been named codirectors. Among the twenty-nine 
industrial designers and product development men who will 
speak at the seminar are: Walter D. Teague, Francesco Col- 
lura, Harold Van Doren, Carl W. Sundberg and Egmont Arens. 


Resistance Measurement 


The American Institute of Electrical Engineers has pub- 
lished a 20-pp. bulletin “Master Test Code for Resistance 
Measurements.” Purpose of code is to give instructions for 
those measurements of electric resistance which are com- 
monly needed in determining the performance characteristics 
of electric machinery and equipment. Methods given are for 
the most part limited to those using direct current or com- 
mercial power frequencies. Choice of method to be used de- 
pends on purpose of measurement, accuracy required, time 
and testing equipment available, and nature of circuit to be 
measured. Even within limitation the code does not cover all 
possible methods of measuring resistance. 


Power Circuit Breaker Ratings 


New tables of preferred ratings for power circuit breakers 
have recently been approved by the American Standards As- 
sociation. They are the “American Standard Preferred Sched- 
ules for Power Circuit Breakers,” C37.6-1949, a revision of 
similar schedules issued in 1945. Schedules are presented in 
four tables of ratings covering circuit breakers of the follow- 
ing type: indoor oil, indoor oilless, outdoor oil and outdoor 
oilless, and low oil content. A revision of the “rated voltage” 
kv values has been made to conform to latest recommenda- 
tion of EEI-NEMA joint committee on preferred voltage 
ratings for a-c systems and equipment. 





CALENDAR OF MEETINGS 


Aug. 23-26—Pacific General Meeting, American In- 
stitute of Electrical Engineers, Fairmont Hotel, San 
Francisco. 

Aug. 30, 31 and Sept. I1—Fifth Annual Pacific Elec- 
tronic Exhibit, West Coast Electronic Manufacturers 
Association, San Francisco Civic Auditorium. 
Sept. 12-16—Fourth National Conference and Ex- 
hibit, Instrument Society of America, Kiel Auditorium, 
St. Louis, Mo. 

Sept. 19-23—National Technical Conference, IIlu- 
minating Engineering Society, French Lick Springs 
Hotel, French Lick, Indiana. 

Sept. 19-23—116th National Meeting, American 
Chemical Society, Atlantic City, N. J. 

Sept. 26-28—National Electronics Conference, Edge- 
water Beach Hotel, Chicago. 

Oct. 10-14—1949 West Coast Meeting, American 
Society for Testing Materials, Fairmont Hotel, San 
Francisco. 

Oct. 11-14—Annual Meeting, American Standards 
Association, Waldorf-Astoria, New York. 

Oct. 17-21—Thirty-first Annual National Metal Con- 
gress and Exposition, jointly with meetings of Amer- 
ican Welding Society, American Society for Metals, 
American Institute of Mining and Metallurgical En- 
gineers, and Society for Non-Destructive Testing, 
Public Auditorium, Cleveland. 


Oct. 17-21—Midwest General Meeting, American 
Institute of Electrical Engineers, Netherland Plaza 
Hotel, Cincinnati, Ohio. 

Nov. 14-18—Sixth All-Industry Refrigeration & Air 
Conditioning Exposition, Atlantic City Auditorium, 
Atlantic City, N. J. 
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We Specialize in “Tough” Die Problems 


Many manufacturers depend on Ad- 
vance for complicated stamping dies 
for difficult drawing and forming op- 
erations. The largest job, or the small- 
est, can benefit from Advance tooling 
techniques which have revolutionized 
many manufacturing processes. 


ADVANCE 


6800 MADISON AVENUE 





JULY 1949 


If sheet metal stampings are a major 
part of your production cost, it will pay 
to consult Advance on your die and 
tool problems. We have the experience, 
engineering skill and mechanical facil- 
ities to meet your tooling requirements. 
Ask for full information. 


DIE & TOOL 


CLEVELAND 2, 


PHONE: WOodbine 9191 








Wnite 
FOR BULLETIN 


co. 


OHIO 
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TRACING CLOTH 
Va el 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

Imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints of even the finest lines. Drawings 
made on Imperial over fifty years ago 
are still as good as ever, neither brittle 
nor opaque. 

If you like a duller surface, for clear, 
‘hard pencil lines, try Imperial Pencil Trac- 
ing Cloth. It is good for ink as well. 


IMPERIAL 
TRACING CLOTH 


SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 


ESCO made a survey , ast 
[=| 


and asked 





exactly the same:* 


“DEPENDABILITY” 


If you need Dependable motors, 9) converters 


and other rotating electrical equipment 
ale 
designed to meet your particular needs, write for 


CATALOG 46-1 


*The others praised Esco equipment with answers such as Rigid Construc- 
tion,” “Made to Customer's Requirements,” and “Good Service.” 


Specialists in high-frequency, high-speed motors and power supplies. 


ELECTRIC MOTORS + GENERATING PLANTS * GENERATORS 
PAOTOR GENERATING SETS - DYNAMOTORS - CONVERTERS 


blectric Goectalh ALY Co 
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BOOK REVIEWS 
Se 


Developing and Selling New Products—Gustav E. Larson, 
Office of Domestic Commerce, Published by Superintend- 
ent of Documents, U. S. Government Printing Office, 
Washington 25, D. C.—$0.25. 


Manufacturers looking for new products to round out their 
lines and keep their employees and machinery working full 
time will be helped in their search for likely ideas by this 
new U. S. Department of Commerce publication. It provides 
a checklist of major sources of new product ideas, suggestions 
for undertaking surveys, plans for organizing a company, a 
list of design essentials, selecting a consulting designer, ex- 
amples of how to test a product and an outline of steps in a 
marketing program. The book reviews many step-by-step ac- 
counts of how individual manufacturers and market research 
organizations have developed and launched new products. 


Photoelectricity and Its Application—I”. K. Zworykin and 
E. G. Ramberg. Published by John Wiley & Sons, Inc., 
New York 16, 494 p., $7.50. 

This volume replaces the second edition of “Photocells 
and Their Application,” by Messrs V. K. Zworykin and E. D. 
Wilson, both of the Radio Corporation of America. Dr. 
Zworykin is vice president and director of electronic research. 

Throughout the present volume the emphasis is on practical 
aspects. Mathematical concepts are restricted to footnotes so 
as not to interrupt the reader’s train of thought. 

The book ts divided into two roughly equal parts. The first 
eleven chapters deal with the principles and the preparation 
of photosensitive devices, the remainder of the book with their 
applications. Modern materials and techniques for preparing 
phototubes receive detailed attention. The chapters on vacuum 
phototubes, gas-filled phototubes, multiplier phototubes and 
image tubes present the fundamentals of gas amplification, 
secondary electron emission and electron optics. The succeed- 
ing chapters on photoconductive cells and photovoltaic cells 
collect recent findings in these branches of the field of photo- 
electricity. 

The portion of the book dealing with the application of pho- 
toelectric devices begins with a detailed discussion of circuits 
suitable for the amplification of photocurrents and the actua- 
tion of relays. Considerable attention is given to photoelectric 
measuring devices. Other applications include motion picture 
sound, facsimile, television and infrared detection techniques. 
Miscellaneous applications include uses of phototubes as a 
control element. A large amount of reference material is listed. 


Welding of Plastics—G. Haim and H. P. Zade. Crosby 
Lockwood & Son, Ltd., London. (American distributors: 
Albert 7, Phiebia, 545 Fifth Ave., New York 17.) xv + 
206 pp. $5.50 


Published in England in 1947, this reference work in a still 
uncrowded field is now made available to American readers. 
Dealing exclusively with the welding of thermoplastics it pro- 
vides a combination of sound theoretical and practical infor- 
mation, including an entire chapter on industrial application. 

The authors discuss the chemistry, physics and technology 
of weldable plastics in the opening chapters; and then deal in 
detail with various welding techniques such as hot gas welding, 
heated tool welding and high-frequency welding. A generous 
amount of space is devoted both to the theory and application 
of the latter. Other welding processes adaptable to plastics 
are also discussed. 

Although many of the applications cited are in fields remote 
from electrically operated products, the net worth of the in- 
formation is substantial to any product designer interested 
in studying available production methods for thermoplastics. 

Extensive references to other literature, a list of patents, a 
glossary and many application photographs are some of the 
features. Many references, of course, are to British and Ger- 
man proprietary names, but an index of trade names helps to 
solve this difficulty. 
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CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 


COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 


TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
SOUTHERN DISTRIBUTORS 


UNITED STATES STEEL SUPPLY COMPANY 
i WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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ELECTRICAL STEEL SHEETS _ 





sis NEW s00x 


of Technical Data on 
Electrical Steel Sheets 


@ “Engineering Manual 3” is the biggest, most complete 
compilation of technical and descriptive data ever published 
about electrical steel sheets. This working handbook con- 
tains more tables, more curves, more illustrations than the 
publications it supersedes. It should be in your files. In it 
you will find a wealth of core loss, magnetization, volt-am- 
pere curves and other data that will assist you in your work. 


This 180-page Manual is divided into four convenient sections: 
1—Characteristic Curves of principal grades of electrical sheets 
(68 pages). 2—Incremental permeability characteristic curves 
at low A.C. flux densities, (13 pages). 3—General engineering 
data on electrical sheets and other steel products (49 pages). 4— 
Non-technical description of the production, testing, and uses of 
electrical sheets and the terminology involved (17 pages). For 
each section there is a detailed index for instant reference so that 
you can find at once the information you want. 


Send the coupon today for your copy of this book. It presents 
in detail the characteristic properties of U-S-S Electrical Steel 
Sheets—shows their high efficiency and outstanding physical and 
magnetic properties. This illustrated, authoritative book of 180 
pages contains engineering data accumulated by our complete 
testing laboratory, and is fully.illustrated by actual photographs 
of installations. Fill in and mail this coupon, or write on your 
company letterhead to the address shown below. 


-==MAIL COUPON TODAY FOR YOUR FREE COPY-~~~ 


Carnegie-Illinois Steel Corporation 
2089 Carnegie Building 
Pittsburgh 30, Pennsylvania 


Please forward my free copy of “U-S-S ELECTRICAL STEEL 
SHEETS, ENGINEERING MANUAL NO. 3” It is understood that 
I incur no obligation. 


Name ssa) eas bt ei da ator eri tread cater accu aren a 


Company 


Address 


City 
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RUBBER... with a 


backbone of STEEL 


LORD BONDED-RUBBER Products 
Solve Some of Industry’s Toughest 
Design Problems 





Le semmecnae 50 RC mNRRINNRN CR” Se ee coe term 
ee ye . % 4 


LORD Process, gives the imagina- 
tive engineer what amounts to a 
new material with which to work— 
“rubber with a backbone of steel.’’ 
Other metals, such as brass and 
dural, are also used to meet special 
conditions. 

The characteristics of rubber, nat- 
ural and synthetic,—its effective 
vibration control, its flexibility, its 
high coefficient of friction, its re- 
sistance to abrasion,—these quali- 
ties may be employed to fullest 
advantage because of the insepa- 
rable bond between the rubber and 
the substantial base to which it is 
attached. 

Valve seats, motor mounts, idler 
wheels, diaphragms, pirn adapters, 
torsion joints, bearing seals, are a 
few of the successful applications 
which have been made and are sug- 
gestive of opportunities for improve- 
ment of other products. The Lord 
Bonded-Rubber Process combines 
the rigidity and strength of metal 
with the resiliency of rubber in a 
permanent bond that withstands 
strains and stresses of torsion, com- 
1 pression, or other distortion. 


} The greatest storehouse of practical 
experience in product improvement, 
through the application of rubber- 
bonded-to-metal, is at your service 
Consult the Lord representativein your 
territory. or write 


»s° 





LORD MANUFACTURING COMPANY, ERIE, PA. 


Canadian Representative: Railway & Power Engineering Corp. Ltd 


Sm me See 
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Rubber, bonded to metal by the 





———— ee 
Designing Safety Controls 
into a Dry Cleaning Tumbler Drier 


(Continued from page 77) 
sensEENEelenGmamnnnninmNntinie ae 
which received steam when the jet discharged during 
power failure on the high-heat cycle. Over a period 
of time due to corrosion, lint, dirt, etc., the whistle 
would clog and require cleaning and adjustment. 
Hence, the present electrical warning system was sub- 
stituted, involving a battery operated bell and electrical 
relay. 

When the unit was first introduced two sizes were 
available: One with a capacity of 40 Ib of fabrics re- 
one tumbler and the other with an 80 Ib ca- 
pacity requiring two tumblers. Recently, three larger 


quiring 
units were introduced : 100-Ib size using three tumblers, 
160-Ilb with five tumblers and 200-lb with six tumblers. 
A multibreaker panel with & 12 or 13 circuits depend- 
ing on the size is provided with these newer units, 
As an optional feature on the two small units, Fig, 5, 
a five or eight circuit multibreaker panel is provided 
on the main control panel eliminating the fuse cut-outs, 


Dow 
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Ethoxylines—a new group 
of triple-function resins 


(Continued from page 81) 





gave values of 6.09 to 9.28 kg mim. 

2. Other characteristics of Araldite I Adhesive Type 
Bonds: After 30 days immersion in water at 20 C, the 
resin exhibits a loss of strength of about 10 per cent; 
after 30 days in water at 90 C, the loss of strength of 
about 37 per cent. Resistance to hydrocarbons (fuel oil 
After 30 days in fuel oil for 
no change in strength was 


and other oils) is good. 
aircraft engines at 20 C, 
observed. 

Tests on stability of bond at room temperature showed 
that a slight loss of strength seems to occur after very 
long periods. Stability of bond on exposure to weather- 
ing Was investigated under conditions of static load, 
single overlapping, length of overlapping 10 mm, curing 
conditions 1 hr at 200 C, on Anticorodal metal ( Al-Mg- 


Mn-S1). Results were: 


Initial shear strength 2.97 kg /mm>* 
After 6 months 51 kg/mm 
31 kg mm? 


\fter 1% years 8&8 kg /mm* 


> 
) 

After 1 vear ye 
2 l 

1.52 kg/mm? 


After 2 years 

Loss of strength after two years’ exposure to rain, 
sunshine, wind and frost in an industrial atmosphere 
containing a large proportion of SOz amounted to about 
50 per cent. The surfaces of Anticorodal sheets were 
strongly attacked by atmospheric influences, but no 
corrosion was observed at the points of contact between 
resin and metal. Some of the applications of this resin 
are shown in the illustrations. 

As already noted Type XI Araldite comes in liquid 
form and requires precuring before bonding. This form 
is particularly suitable for bonding large surfaces such 
as are found in transformer plates. 

Conclusion. An appraisal of the property data pre- 
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Many other firms looking for better ways to control 
temperature or pressure, to seal shafts or valves 
against leakage, or to transmit motion, have turned to 
bellows assemblies. Investigation before your designs 
are too far advanced may pay you, too. Let our engi- 
neering department make a confidential analysis of 
your sketches and specifications and make a recom- 
mendation. No obligation, of course. 

CLIFFORD MANUFACTURING COMPANY, 
126 GROVE ST., WALTHAM 54, MASS. Division 
of Standard-Thomson Corporation. Offices in New 
York, Detroit, Chicago, Los Angeles. 


yisaao hil Steam Trap 
LT ones Ti reneay 
Assembly S| &Y¥ » CTT till ha 


Instrument 
Ti teleay 
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Some of America’s finest refrigerators 
eM lola hia te alee or eee) 


aM aN Zeller tu lit 


CLIFFORD 


HYDRAULICALLY = FORMED BELLOWS 
AND BELLOWS ASSEMBLIES 


ALL-ALUMINUM OIL COOLERS 
FOR AIRCRAFT ENGINES 


Td tones All-Aluminum NESSES Pe ital elas) 
NTT] Cylindrical onze 
Assembly Oil Cooler 3 Coo! 








You can see why 
Randall 
bushings 





Graphite-filled plugs or grooves 
in the bushing wall of sand cast 
phosphor bronze make Randall 
bushings self-lubricating. You 
get the long life of phosphor 
bronze in a bushing that won't 
seize or score the shaft. 


Cutaway shows 
how graphite plugs 
are staggered to 
give complete 
lubricating 
coverage 


Write for Bearing Catalog GB-43, showing 
many types of graphited bronze bushings. 


609 West Lake Street Dept. 715 Chicago 6, Illinois 


Now Teaminaks Can Be 


ATTACHED & SOLDERED 


ul : a wa 2), 





New Terminal Attaching Machine — atiaches and so.ders various 
sizes and types of pre-soldered tandem terminals (supplied on 
reels) at rates up to 1200 per hour. Machine cuts off, clinches 
and solders terminals in one instantaneous operation. Elimin- 
ates handling of loose terminals, solder and flux to increase 
production and lower costs on long runs. Standard types avail- 
able. Strong. perfectly soldered joints are assured, as absolute 
control of heat is maintained. Send for detailed information. 
enclose sample of wire and terminal now used. Address Dept. A. 


For ordinary runs in moderate quantity we continue to produce 
SEPARATE TERMINALS for ELECTRIC WIRES 


We also make SMALL METAL STAMPINGS Exact to Customer’s 
Prints. Modern Plant and Equipment. Moderate Die Charges. Pre- 
cision Work. Prompt Service. 


PATTON:MacGUYER COMPANY 


[7 Virginia Avenue, Providence,R.I 
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sented here, and of the applications illustrated, makes 
it possible to draw the following conclusions: 

This class of ethoxyline resins is believed to provide 
new practical methods for solving many problems in the 
fields of bonding, casting, and surface coating (4) in an 
economical way. 

These resins are cured with practically no volatile sub- 
stances split off. They exhibit great adhesion to a 
wide variety of materials; and when cured possess high 


Top, capacitor parts cast from Araldite resin B. Re- 
sistance to tropical conditions is cited as another feature 
of this material. Bottom, another bonding application 
for Araldite. In this electrical component the resin ring 
(arrow) serves as the bond between a copper and steel 


ring. Ring is shown ready for removal from the mold. 


mechanical strength, good resistance to various influ- 
ences and remarkable dielectric properties. 

As may be seen from the applications illustrated, 
these properties make this group of resins of particular 
interest to the electrotechnical industry. OOO 
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THESE ROBBINS s MYERS HIGH-FREQUENCY MOTOR PARTS 
ARE SCARCELY LARGER THAN YOUR HAND! 


Smaller Size. Lighter Weight. Better 
Performance. R & M High-Frequency 
Motor Parts can be the economical 
answer to a// three of these modern prob- 
lems. Here’s an example—a compact 
drive for high-speed precision grinders. 
IT PAYS TO ASK QUESTIONS... A conven- 
tional 10 h.p. motor formerly was used, 
with a step-up belt drive to the spindle. 
This arrangement was both bulky and 
hazardous—and maintenance and slip- 
page were aggravated by the short cen- 
ters and high speed. Why not a built-in, 
direct motor drive? Well, why not? It’s 
questions like this that start progress! 
NOTE THESE COMPARISONS . . . So, Rob- 
bins & Myers powering specialists were 
called in, and the motor parts you see 
here were developed. Where the previous 
motor weighed about 120 pounds, this 


rotor-stator weighs but 10. In space, the 
former motor occupied some 2100 cubic 
inches; the new elements only 54. Use of 
high-frequency current provides the 
necessary spindle speed. And the drive 
is safe—entirely enclosed—with no slip- 
page to jeopardize accuracy. 


YOU, TOO, CAN PROFIT. . . If you are de- 
signing or redesigning to make your 
products better, easier to sell, call in Rob- 
bins & Myers. Fifty years of powering 
progress is yours for the asking. Address 
Robbins & Myers, Inc., Motor Division, 
Dept. C-79, Springfield 99, Ohio. 


@ Robbins « Myers also builds fractional and 
integral motors of all types in sizes to 30 h.p.; 
motor-generator sets to 5000 watts; and induc- 
tion-type “Uni-Verters”’ to 15 KW for convert- 
ing 60-cycle current into higher frequencies. 
Millions of things in everyday use are depend- 
ably powered by Robbins & Myers. 


BUILD IT LIGHTER, SMALLER, BETTER-LOOKING, WITH 


R = M MATCHED MOTOR PARTS 









HARDWICK, HINDLE, wc. 


THE NATIONAL LOCK WASHER COMPANY 
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HARDWICK, HINDLE 


Crinkle Wound 
Resistor 








UR CRINKLE WOUND resistors are designed espe- 
Bin, for relatively low value of resistance 
with a high current carrying capacity. 

They fall within the classification of bare re- 
sistors by NEMA and Underwriters’ regulations, 
permitting operations at a temperature rise of 
350 degrees C, 

The ribbon of resistance alloy is wound on edge 
upon the refractory tube—the ends braised to 
heavy copper terminals. A vitreous enamel cover- 
ing anchors the turns securely and prevents move- 
ment. The result is an unusually large area for 
heat dissipation. 

Units with intermediate taps are available. 
There are 5 sizes: 155 to 420 watts, from .125 to 
20.0 ohms 

Hardwick, Hindle resistors and rheostats offer 
many exclusive advantages. We ask you to give 
our engineers an opportunity to discuss your 
specific requirements. 


Rheostats and Resistors 


Division of 


NEWARK 5, N. J. Established 1886 U. S. A. 
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Three Control Systems 
for d-c adjustable-speed drives 
(Continued from page 87) 

a 
order to extend their life. However, these tubes will 
not last indefinitely and should be considered expend- 
able. Faulty tubes can be located by experienced person- 
nel by observing the behavior of the equipment with 
instruments. Less experienced personnel can locate the 
majority of tube trouble by checking suspected tubes in 
suitable tube testers. Some users make routine checks 
of tubes at regular intervals to help them predict when 
a tube is approaching the end of its useful life. 

The main power tubes such as mercury or gas thyra- 
trons are used at or near their published ratings since 
these tubes are more expensive and excessive derating 
would materially increase the cost of the equipment and 
tubes to do a given job. Consequently, these tubes will 
eventually require replacement. 

Maintenance problems of amplidynes are similar to 
those of d-c motors and generators, the main points 
requiring attention being brushes, commutators and 
bearings. 

Reliability can be expected from amplistats as they 
have no moving parts or fragile components. Equipment 
similar to amplistats has been used in the control sys- 
tems of diesel-electric locomotives for the past four 
years with low maintenance. 

Electronic and amplistat controls generally have the 
complete equipment built into one enclosure for wall 
mounting. This generally takes up a minimum of space 
in the customer’s plant and requires little time to mount. 
On the other hand, amplidyne controls usually require 
a bed on the floor to take the rotating machine plus a 
wall-mounted enclosure for the additional components. 

Ease of Obtaining Special Features. Perhaps one of 
the major advantages of electronic control is versatility. 
Many special functions including current limit, timed 
acceleration amd deceleration, voltage limit and many 
others can readily be built into the circuit by the addi- 
tion of commonly available tubes, resistors, capacitors 
An electronic motor control can be 
made to respond to the output of a phototube or other 
low-power high-impedance signal or to the output of a 
solenoid or selsyn to maintain position. Such controls 
are commonly controlled by low wattage potentiometers. 

Amplidyne and amplistat controls too possess a cer- 
tain degree of versatility and can provide current limit, 
voltage control and voltage limit and other features. 
However, very special functions including those requir- 
ing minute amounts .f control power are commonly 
built into such controls by the addition of a supple- 
mentary composing amplifier of the electronic type. 

Standardization. Much basic work has already been 
done in industrial electronic control and, in addition, con- 
siderable effort is being expended in consolidating these 
circuits in improved standardized mechanical designs. 
-xperience in the factory and in the field is dictating the 
use of improved auxiliary devices and components such 
as mechanical timers, relays, capacitors, transformers, 
reactors, and so on. In the majority of cases, it has been 
such devices rather than the tubes themselves that have 
been found to cause trouble. An increasing amount of 


and transformers. 
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COLORFUL EYECATCHER ADDS EXTRA APPEAL 


To help build sales for your product, General Electric cord sets 
are now available with the tough, attractive G-E “400” plug. 
Cord sets displaying this colorful new plug give your product 
that little extra up front where the competition is the keenest— 
right on the counter—at the point of sale. 


Red, gray, black, or brown color 

One-piece plastic, molded-on-cord 

Strong, solid brass blades 

Smooth, high-gloss surface 

Bell-mouth opening at heel end permits free movement, 
increases cord life. 


Teamed with the new General Electric Preen-X heater cord, the 
“400” plug makes an attractive cord set for heating appliances. 
When used with other cords in the General Electric line, this 
“400” plug offers an opportunity to add a distinctive feature to 
electrically-powered tools, machines, and appliances. G-E cord 
sets with the “400” plug provide an extra talking feature—an 
extra selling point. 


Why not see what a General Electric cord set with a “400” plug 
can do for your product? Just check “A” in the coupon. 


~ 


HERE’S THE NEWEST HEATER CORD IDEA 


Consumer-tested and approved —this new General 
Electric Preen-X heater cord offers designers 
something excitingly new in a heater cord—with 
practical advantages over old-type heater cords. 


a 


This amazing new cord is of rip cord construction, 
with one conductor marked by an identifying 
rib. It’s easy to rip, easy to strip, easy to connect. 
It’s available in either black or brown color, and 
is listed by Underwriters’ Laboratories, Inc. 
Preen-X heater cord defies abrasion and annoying 
kinking—actually has more than ten times the 
abrasion resistance of ordinary, braided cords. 
Preen-X heater cord is water-, oil-, and grease-proof. 
It’s good-looking, too—the smooth, flexible jacket 
rejects lint, resists soiling. 

For more information on this brand-new, General 
Electric cord—Preen-X heater cord—check “C” 
in the coupon. 
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SIMPLIFY YOUR SELECTION OF POWER SUPPLY CORDS 


For household appliances, for machine-shop tools— 
for light-, medium-, and heavy-duty equipment— 
simplify your problem of cord selection by standard- 
izing on General Electric Flamenol* cords. 


These tough cords have what it takes to withstand 
the effects of household or machine-shop abuse. They 
have a smooth, easily-cleaned, thermoplastic jacket 
that’s as hard-wearing as it is good-looking. It is 
resistant to water, oils, alkalies, sunlight, and acids, 
yet it’s flexible, strong, and easy to handle. 


Do you have a power cord problem—would you like 
to know more about General Electric portable cords? 
Just check “B” in the coupon below. 


General Electric Company, Section L4-722 
Construction Materials Department 
Bridgeport 2, Connecticut 


Please send me, free, the items checked below: 
A [) Information on the General Electric “400” plug 


B [] Information on General Electric portable cords 

C [| Information on new General Electric Preen-X heater cord 
D [| Information on the subject attached 

Name 

Company 

Title 

Street 

City Zone State 

*Trade-mark Reg. U.S. Pat. Off. 
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i Made to YOUR Specifications 
\ ow STAMPINGS 


M.D. HUBBARD SPRING CO. \ 


525 CENTRAL AVE. © PONTIAC 12, MICH 


PORCELAIN.... 
to Size and Quality 


‘@ Colonial Porcelain is used on thousands of elec- 
trical and other products. This is 
because it is carefully made to size 
and its uniformity further insured 
by burning in gas-fired, tempera- 
ture-controlled kilns. If you need 
electrical porcelain parts, send us a 
sample or drawing for our estimate. 


The Colonial Insulator Co. 
907 Grant St. Akron 11, Ohio 
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Chicago 
2753 W. North 


Tel. HU-6809 
PORCELAIN 


MADE TO ORDER 
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thought is going into the mechanical layouts of elec- 
tronic controls to improve performance by minimizing 
stray pick-up, to reduce cost and to reduce and facilj- 
tate maintenance by grouping of components in logical 
order and by making all terminals and devices easily 
accessible. Standardization of designs is progressing 50 
that controls varying slightly in function will be easily 
recognized as similar. 

Similar standardization has been carried out and js 
continuing on amplidynes and amplidyne controls. Cer- 
tain standard sizes of amplidynes are available and some 
standardized controls are being produced for particular 
applications. 

While the amplistat is old with respect to basic prin- 
ciples of operation, it does not have the benefit of exten- 
sive operating experience. Such experience must pre- 
cede the development of a line of standardized ampli- 
stats and control panels. Consequently, amplistat costs 
will probably remain high until some degree of stand- 
ardization can be achieved. 

Reliability. The question, “Which drive is the most 
reliable?” has no simple answer. It is reasonable to 
helieve that it would be possible by sufficient derating of 
components, hermetically sealing transformers, reac- 
tors, relays and selenium rectifiers, shock mounting and 
by employing other conservation measures to make all 
of the three control means equally reliable. From a 
practical standpoint, however, the conditions under 
which the drive is to operate dictate the features that 
are required for reliable operation in any particular 
case. These in turn affect the price of the corresponding 
equipments and in the last analysis it is usually on the 
price of the equipments designed for the required degree 
of reliability that a decision is made. 

Reliability sometimes means different things with 
different operating conditions and to different people. 
Under conditions of severe shock and vibration, it may 
be logical to use an amplistat rather than to shock mount 
an electronic panel. When the ambient temperature is 
high, reliable operation may mean the application of 
gas thyratrons rather than derating the selenium recti- 
fiers used on an amplistat. Again, a user may feel he 
will get more reliable operation by using amplidynes 
since his maintenance crew is familiar with maintenance 
of rotating machines. 


Ideal Applications of Each Type of Control 


Most applications of motor control could be accom- 
plished with some degree of success with any of the 
three control means being discussed. Perhaps even for 
the same application, different means may be used at 
different times. There are some cases, however, for 
which one or the other control is ideal. For instance, 
the amplistat seems to provide an ideal means for con- 
trolling a small reversing motor in a process for the 
“hot-topping” of steel ingots. In this process a frac- 
tional horsepower motor is used to position an electrode 
above a cooling steel ingot so as to maintain a d-c arc at 
preset current and voltage. This are is used to main- 
tain the top of the ingot molten until the lower part is 
solidified. This practice inhibits the formation of @ 
“pipe” and increases the yield of usable steel. The hot- 
topping equipment is used for a relatively short period 
several times a day. With its instant availability (no 
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How to reduce sealing costs 


with truly compressible gaskets 





Sealing costs often can be reduced by 
using truly compressible gaskets instead 
of special-section molded parts. Truly 
compressible gaskets usually are lathe-cut 
or die-cut to shape. Thus costly molds are 
eliminated and gasket-forming costs are 
reduced. And since these gaskets permit 
wider tolerances on recesses and mating 
parts, the cost of fabricating and assem- 
bling metal parts may be likewise reduced. 

One such application is shown in figure 
1. To illustrate why truly compressible 
gaskets permit wider metal tolerances, it 
shows the relative size of a round section, 
noncompressible ring and the equivalent 
truly compressible gasket made of Arm- 
strong’s cork-and-rubber. Compressing the 
extra thickness of cork-and-rubber obvi- 
ously would compensate for much wider 
tolerance variations in metal parts. 

The application in figure 2 utilizes the 
counterbore design to reduce fabricating 
costs. When molded rubber rings were 
tried, they tended to creep out of position. 


Send for this Gasket Handbook 


You'll find useful application and modern gasket and joint design. It 
specification data in the new, en- also suggests methods of putting 
larged 24-page booklet, ‘‘Arm- Armstrong's stock materials to spe- 
strong's Gasket and Sealing Ma- cialized uses in such fields as radio, 


terials." It contains up-to-date data 
cork-and-syn- 


on synthetic rubber, 





electrical, automotive, petroleum, 
and transportation industries. Also 


Cork-and-rubber, un the other hand, de- 
forms mostly in the direction of the ap- 
plied load. Hence, it remains firmly seated 
and provides an effective seal. 

This type of construction can also be 
used to seal high internal pressures when 
altered as shown in figure 3. The con- 
trolled sideflow of cork-and-rubber pro- 
vides a tight seal on both side and top. 
And the wider tolerances that are possible 
with Armstrong’s cork-and-rubber rings 
hold sealing costs to a minimum. 

Armstrong's cork-and-rubber can _ be 
made with natural or synthetic rubber. By 
adding calculated amounts of compressible 
cork to these noncompressible rubbers, 
Armstrong produces compounds in which 
sideflow is held within specified limits. 

Versatile cork-and-rubber can help re- 
duce your sealing costs. We suggest that 
you discuss your application with an Arm- 
strong representative. He can sug- — 
gest suitable materials and supply 
samples for your experimental use. 








thetic-rubber, cork composition, and 
fiber sheet sealing materials. 

This booklet includes ten technical 
discussions of the factors influencing 


included are typical applications and 
current government specifications. 

For your free copy, fill in coupon 
at right and mail today. 


ARMSTRONG ’S 


GASKETS :; 
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ARMSTRONG CORK CO. 
Gaskets and Packings Dept. 
9507 Arch Street, Lancaster, Pa. 


Please send me at once a copy of the new 24- 
page booklet, “Armstrong’s Gasket and Seal- 
ing Materials.” 


Cork Compositions 
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Cork-and-Synthetic-Rubber Compositions 
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MANY STANDARD 
TYPES & SIZES 


SATS 


UY 
7 PIPE-FITTING 


IMMERSION 
DESIGNED FOR YOUR 
SPECIAL APPLICATION [2 f\\ 
For an expert solution to your heating 
problems, call on Electro-Therm engi- AUTOMATIC 
neers who are fully equipped to design IMMERSION 
and build special heating units for appli- 
cation in your processing equipment or 
for improving your electrically-heated 
s)eotel lal FLEXIBLE 
IMMERSION 
LEAD SHEATHED: 
FOR PLATING OVEN 
HEATERS 
HEAVY-DUTY Let 
INDUSTRIAL ELECTRO-THERM 
Solve Your Next 
0 ¥ Heating Problem 


ELECTRO-THERM INC. 


MANUFACTURERS OF 


Lemont + onteole 


SUBSIDIARY OF AMERICAN INSTRUMENT CO., INC. 
8026 Georgia Ave., Silver Spring, Maryland 
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warm-up time) the amplistat 1s desirable. Since extreme 
accuracy of the arc voltage is not required, stability is no 
problem. An amplistat designed with relatively low 
speed of response is used that provides timed accelera- 
tion and deceleration of the electrode positioning motor. 

\n electronic control system often provides the best 
solution for maintaining a fixed amount of slack be- 
tween two sections of a continuous web process drive. 
[f the second section is a wind-up section and if the 
material being handled can stand very little tension. 
then a photoelectric loop control is indicated. This re- 
quires an electronic amplifier and this in turn makes an 
electronic rectifier the logical choice. The rectifier would 
possibly supply the wind up motor field or possibly the 
armature directly. . 

It is the ability of an amplidvne to produce either a 
positive or negative output polarity without the addition 
of a large reversing contactor that makes it the ideal 
choice for some reversing applications. One such appli- 
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Fig. 10—Electronic amplifier combined with motor-am- 
plidyne set to provide current limit, stability, IR drop 
compensation and anti-hunt features. 


cation involves the reversing of a 1-hp motor for a sur- 
face grinder used in the machine shop. The amplidyne 
is used to control the table driving motor. Reversals of 
table direction up to 80 or 100 times per minute are re- 
quired. This would impose severe duty on a contactor. 
In this case, the amplidyne offers low maintenance while 
providing adjustable table speeds to take care of differ- 
ent materials and wheel speeds. 

There are frequently cases where good judgment dic- 
tates the use of a combination of two of these control 
means in a single control circuit. It may even be found 
Ilectronic 
amplifiers are often used with amplidynes to provide 


advisable on rare occasions to use all three. 


greater accuracy of control, to accommodate input sig- 
nals of very low power value, to permit the use of a low 
wattage speed control potentiometer and to provide 
other requirements. In such cases, electronic control 
serves as a voltage amplifier and a low-level power am- 
plifier and the amplidyne acts as the main power ele- 
ment. Fig. 10 shows a standard electronic-amplidyne 
unit which has found use in motor control. 

It is likely that the future will see electronic-ampli- 
stat combinations for about the same reasons listed 
above for the electronic-amplidyne controls. There will 
probably be amplistat-electronic controls with the ampli- 
stat providing input isolation or amplification of a low 
voltage input signal. It is also possible that amplidynes 
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BUT THEY ALL WANT Rome HIGH QUALITY MAGNET WIRE 


BECAUSE .. . Copper conductors are made 
dead soft for easy handling. All surface blem- 
ishes, every trace of oil or grease, are removed 
by a special process for mirror-smoothness. 
BECAUSE ... Insulations are applied precise- 
ly and to correct dimensional tolerances for de- 
pendable space factor. 

BECAUSE ... From experience, manufactur- 
ers have learned to depend upon Rome Cable 


fo consistently high quality. 





AME CA 


round... 


square... 


rectangular 







Where magnet wire is a component, you can 
insure serviceability and lasting performance 
of your product by using Rome Magnet Wire. 
You will find, too, that its workability means 
fast and low-cost winding. Rome Magnet Wire 
is available as round, square, and rectangular; 
and can be insulated with cotton, paper, glass, 
or asbestos. 

Rome Magnet Wire will simplify your pro- 


duction problems. 
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Leach RELAYS 


ARE PERFORMANCE PROVED! 


You get better service from LEACH RELAYS because thousands of 
types of relays for thousands of applications have been proved-in- 
use for over 30 years. 


LEACH RELAYS are designed with an exceptionally high factor 
of safety for extra dependability. Simplicity of designs makes 
installation quick, easy and inexpensive. Get a// the facts and 
make your own comparisons. LEACH RELAYS’ outstanding per- 
formance, reliability, sturdiness and economy have been proved- 
in-use. 


Highest standards of engineering, materials and workmanship 
assure long, safe, efficient, trouble-free service. 


FOR BETTER CONTROLS THROUGH BETTER RELAYS—CONTACT LEACH 





SS91S AVALON BOULEVARD. ® LOS ANGELES 3. CALIF. 


Representatives in Pincipal Cities of U. S$. and Canada 


174 








and amplistats may be used together although at present 
there seems less to be gained by such a combination, 

While hours may be spent debating the merits of 
various control systems, there is reasonable certainty 
that demands on control apparatus are going to increase 
to provide even greater levels of accuracy, versatility 
and reliability. As a newcomer to the control field, the 
amplistat will help solve some of the new control prob- 
lems as they arise as well as provide a better answer to 
some of the old ones. 





Wire Stripping Practice 
on Coil Leads 


(Continued trom page 107) 





leads come out clean enough to tin immediately without 
fluxing. 

Here are a number of case histories taken from actual 
production records: 

Coll A, wound of 33-gage quadruple Formex wire 
and having two leads, was formerly stripped by the 
chemical process at the rate of 184 coils per hour, 
Rejects ran about 10 per cent, leaving a net usable pro- 
duction of 166 coils per hour. Using the Rush wire 
stripper, equipped with fiberglass wheels, these coils 
were stripped at the rate of 350 per hour with rejects so 
few in number no count was kept. Later on, a coil 
holder was adopted and production increased to 500 
coils per hour. On this job, the wheels had a usable life 
of about three weeks. 

Coil B, wound of 36-gage cotton-covered enamel wire 
and having two leads, was formerly stripped with a wire 
brush machine at the rate of 346 coils per hour. Rejects 
ran high, due to broken wires. Using the Rush strip- 
per, these coils were stripped at the rate of 400 coils per 
hour with so few rejects, no count was kept. Later on, 
a coil holder was put into use and production increased 
to 500 coils per hour. In this instance, the difference 
between the cost of wire brush wheels and_ fiberglass 
wheels showed a net saving of $5.05 per day. 

Coil C is a pie-wound choke coil using 37-gage 
enamel wire with nylon fiber sheath. Former practice 
was to remove insulation by making several passes over 
a rapidly revolving carborundum stone, with produc- 
tion at the rate of 200 coils per hr. With the Rush wire 
stripper output was increased to 450 coils per hr. 

Coil D is a coil wound with Litz wire composed of 
10 strands of 42-gage enamel wire all enclosed in woven 
nylon fiber. To prevent spoilage due to broken strands, 
former practice was to remove the nylon fiber by burn- 
ing and the enamel coating by chemical action. Pro- 
duction 85 coils per hr. Use of fiberglass wire stripper 
brought output up to 387 coils per hr. 

Coil EF is a coil wound with 35-gage heavy Formex 
coated copper wire. Production with wire wheel strip- 
ping machine, 184 coils per hr; with Rush wire stripper, 
274 pieces per hr. 

Comparative costs on other coils are given in the 
table. From this analysis, it would appear that the hot 
pot seems to be the most economical method, but it has 
several limitations.. Wires from 0.002 in. to 0.010 in. 
diam will dissolve when placed in solder at 1000 F. For 
these sizes, fiberglass wheel machines becomes the most 
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Combination Fuse 
and Block Holder 


Ta CUSTOM MOLDING 


Of Thermosetting Materials for 


Zz 


The Electrical Equipment Industry 


Diy is a monogram you find on superior 


molded items used in _ nationally- 
known electrical products. These include many 
types of controls and fixtures, electrical appli- 
ances, cooking utensils, cable supports, photo- 
graphic equipment, and similar units. 


Entrust your molding needs to ‘“D M” crafts- 


men. You will receive outstanding service and 
quality of product from one of the finest, most 
modern custom molding plants in the Midwest. 
Our equipment assures fast quantity production, 
but we are not too large to recognize the im- 
portance of close owner-attention to your work. 
Our facilities provide for designing, making, 
and maintaining plastic molds. 


Your Inquiries Will Receive Our Prompt Attention 


® DIGHTEN & MASCH mfg.Co. 


GEORGE A. WAGNER 
565 W. Washington Blvd. 
Chicago 6, Illinois 
State 2-8578 


Representatives: 
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900 E. VIENNA AVENUE, 
MILWAUKEE 12, WIS. 
EDgewood 2-4298 . 


ELLIOTT MAGRAW 
2290 St. Clair Avenue 
St. Paul 5, Minnesota 

Emerson 0102 


HARRY H. BROWN 

6432 Cass Avenue 

Detroit 2, Michigan 
Madison 6300 


QUALITY 
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= WHAT 


ARE YOUR 


INSULATOR 
REQUIREMENTS ? 


[] DIELECTRIC STRENGTH 
[] RESISTANCE TO: 
[_] MOISTURE [_] FUMES L) ACID 


(.) PRECISION MOULDING 
[) PHYSICAL STRENGTH 
() HEAT [} COLD 


On all of these counts you will find Universal Porcelain 
Insulators well within your specifications. And to these 
qualities, inherent in every fine porcelain insulator, 
Universal adds the experienced engineering and the 
shop know-how that translates blue prints into 
production runs of sturdy, long-lived, high-quality, 
insulators. A Universal engineer will be glad to 
assist you in developing insulators for your specific 
needs. No obligation. 


me UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 


SANDUSKY, OHIO 
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electronic 
voltage 
regulators 


D.y Sorensen electronic voltage regulators 
offer as much as 0.1% regulation accuracy 
under SIMULTANEOUS line and load changes. 


SIX IMPORTANT SORENSEN FEATURES: 

. Precise regulation accuracy; 

. Excellent wave form; 

. Output regulation over wide input voltage range; 

. Fast recovery time; 

. Adjustable output voltage, that once set, remains 
constant; 

. Insensitivity to line frequency fluctuations between 
50 and 60 cycles. 


The Sorensen Catalog contains complete 
specifications on standard voltage regulators 
and nobatrons. It will be sent to you upon 
request. 


EXDTRETG onc company inc. 


375 Fairfield Avenue, Stamford, Connecticut 
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economical choice of the remaining satisfactory methods. 

Each coil is considered as a separate problem. It js 
impossible to toss all kinds of coils and windings into 
a basket, pull one out at random, and strip the leads ip 
a completely satisfactory manner. For example, it has 
been found that properly designed coil holders, Fig, 7, 
can be used to control the location and length of strip- 
ping ; and in combination with wire cutters mounted on 
the strippers, even the time required for trimming leads 
can be greatly reduced. Using coil holders designed to 
fit each individual coil, four and six leads are being 
stripped at one time. 

In some instances it is desirable to strip leads as close 
as 1 in. from the coil forms. To do this, the stripper 
is equipped with a cemented carbide tipped stripping 
plate, Fig. 8, held in pressure contact with a single 
wheel. The wire is passed between the stripping plate 
and the wheel. Enamels are melted and scraped off one 
side of the wire by the stripper plate, which is heated 
by frictional contact with wheel, and from the other side 
of the wire by the wheel. 

Special Wheels for Litz Wire 

In other instances at Electronics Park, it was found 
that special wire wheels had to be developed. For ex- 
ample, it was required to simultaneously strip four Litz 
wires, each consisting of 32 35-gage wires or a total of 
128 36-gage wires at one time, with no allowance for 
breakage of any wires. All had to be clean enough to 
tin into a solid mass. To do this job, special wire 
wheels were made faced on each end with fiberglass 
disks to keep the brush wires from spreading. The ends 
of the brush wires were ground off to eliminate ragged 
cutting ends and were bent away from their normal 
radial projection from the wheel hub. This design in- 
sures the round sides of the brush wires coming into 
contact with the insulation to be stripped, eliminating 
the possibility of the ends of the brush wires digging 
into the bare wire. 

In another case, the problem was to strip Formex 
from a work-hardened or tempered copper wire and 
then tin it. Length of the stripped portion had to be 
accurately controlled and a '4-in. portion had to be 
cleaned for a soldered-on tap connector about 1 in. in 
from the end of the wire. This required the develop- 
ment of stripping wheels made of a combination of 
stainless steel wire and fiberglass. It also required the 
development of auxiliary means to control the length 
of the stripped ends and to do the intermediate strip- 
ping operation. 

In still another operation, it was necessary to develop 
a stripper that could be taken to the work, instead of 
taking the work to the stripper. Here a stripper was 
designed light enough to be held in one hand of the 
operator, Fig. 9, while he inserted the wires to be 
stripped with the other hand. 

It is not intended to infer that General Electric Com- 
pany has found Rush wire strippers in their various 
forms and modifications to be the answer to all strip- 
ping problems. The soft solder method in particular is 
still in wide usage at Electronics Park, but, these things 
have been thoroughly demonstrated : 

1. With wires which fall within the capacity of the 
fiberglass wire strippers, the savings are definitely 
worthwhile and in some instances have been large 
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Perhaps our conservative attitude towards metal powder 
applications has discouraged many manufacturers from mak- 
ing use of powder metallurgy. 


Naturally, we’re sorry about this. But our established realis- 
tic policy of taking only the kind of business that results in 
lasting satisfaction for the customer remains unchanged. 


We’d still rather lose an order than speculate with a manufac- 
turer’s time and money on the mere chance that powder metallurgy 
might work for him. 


That’s why we corsistently emphasize the requirements for 
practical metal powder parts production. That’s why we tell € 
you that we can’t honestly begin to accept your business un- - 
less the parts you need fulfill these conditions: (1) The 
shape permits good die fill and proper density; (2) the order 
is sufficiently large to justify initial tooling costs; (3) the 
physical properties and tolerances required are within the 
range obtainable in normal factory production. 
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SPECIFY 
alliance motors 


MODEL B 
—_ - - - —~ 4-pole shaded pole 
fe ms = a = motor. Approx. 1/30 h.p. 
ta we a = 1550 r.p.m. Vv 


Mass production for mass markets 
—that's why Alliance is the best source for 
low cost, small load motors. 


Alliance Motors have these outstanding 
advantages: 


Low operating cost Cool running 
Low induced hum _ Flexible power range 
Low magnetic field Slower controlled speeds 


Alliance builds 4-pole and 6-pole shaded 
pole induction motors with speeds from 
500 to 1550 rpm and from 1/100 h.p. up 
to 1/25th h.p. Smaller 2-pole shaded pole 
motors will supply as little as 1/400 h.p. 


MODELA A 


Typical Fan Motor Uses 


Air Circulators 
Room Heaters 
Exhaust Fans 
Coolers 

Air Conditioners 
Unit Heaters 


6-pole shaded pole 
motor. Approx. 1/30 h.p. 
500 to 1050 r.p.m. 


< MODEL MS 
2-pole shaded pole 


“ motor — full load h.p. 
Hair Dryers .0021. Full load 2800 
Controls F.p.m. 





Write for catalog and specifications 


ALLIANCE MANUFACTURING COMPANY e ALLIANCE, OHIO 
Export Department: 401 Broadway, New York 13, N. Y., U. S. A. 


RANSFORMERS 


BUILT TO YOUR SPECIFICATIONS 








e Any Type 
e Any Quantity 


1.5 KVA 
SPOT WELDING 
TRANSFORMER 





Control Transformers 

Electronic Transformers 

Spot Welding Transformers 
Machine Tool Transformers 

Electric Furnace Transformers 

High Voltage Testing Transformers 


For Quick Service On Your Special 
Transformer Problems 


Write, wire or phone. 


LIGHT ELECTRIC CORP. 


Newark 4, N. J. 
Humboldt 2-0975 


214 Lackawanna Avenue 
Established 1933 
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enough to pay for a stripper within a matter of a 

few weeks. 

The light weight and portability of the machine faci]- 

itates the rapid reorganization of stripping facilities 

on short notice, as the bench model occupies a space 
only 9 x 14 in. and weighs only 31 Ib. 

3. It has been found that wire stripping is no longer a 
matter of trial and error. Wire stripping can be and 
has been reduced to an exact technique, provided 
sufficient time is devoted to the study of each indi- 


IMR 


vidual coil or winding. O00 


i) 





Magnesium Castings for 


Cost Reduction 
(Continued from page 101) 





lacquer finishing coats are used; with enamel an inhibi- 
tive primer is not essential but is used to secure best 
adhesion. Baked finish coats give greater resistance to 


moisture. For more severe service it is recommended 


Table Il—Corrosion and Abrasion Resistance 
of Chemical Treatments for Magnesium* 


{brasion 

Resist- 
b ¢ 

value ance 


Protec- 
Dimensional tive 
change, in. 


Army-Navy 
Ty pe of spec. 
treatment AN-M.-1?a 


Chrome-pickle Type 0.0006 
Sealed chrome- 

pickle Type 0.0006 
Dichromate Type Negligible 


Alkaline 
Negligible 


dichromate Type 


Galvanic 
anodizing Type Negligible 
Bright chromic 0.0003 
acid pickle 0.001 
Caustic anodize 
or manodize Negligible 
Borate-silicate 
anodize 


Negligible 


4 From “Surface Finishing and Protection of Magnesium Alloys,’ by H. K 
DeLong, Dow Chemical Co. 

> Rated in order of effectiveness with A as best. 

© Abrasion resistance 
exposed before failure occurs, 


in Haueisen values, proportional to time surface is 


that proposed protective methods be tested under actual 
or simulated conditions. 

Electroplated surfaces are preferable for appearance 
in many types of electrical appliances and equipment, 
and a commercial process is now available that will plate 
magnesium with any of the metals ordinarily used: 
copper, copper-nickel, black nickel, bright nickel and 
chromium. Small parts can be processed by standard 
barrel plating methods. 

Such plated surfaces on magnesium provide excellent 
protection under all types of service, giving life in excess 
of ASTM requirements for plating of equal thickness on 
zine and steel. Plating adhesion is good and will with- 
stand heating to the melting point of the magnesium 
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Crocker-Wheeler Form B 
Protected-Type Motor 


e smooth performance 
e rugged dependability 


® minimum maintenance 


Crocker-Wheeler built dependability into their new line of Form B protected- 
type motors . . . designed for rugged service in a wide range of industrial uses. 
Part of this top-notch performance comes from the fact that SSS! Bearings 
are first choice with Crocker-Wheeler design engineers. These new machines, 
designated as B58, B68, B80, and B100 . . . size range, 50 HP at 600 rpm and 
larger . . . are the largest Crocker-Wheeler machines built with an integral 
bearing bracket. 


These motors must stand up under the around-the-clock production of 
America’s plants. That means the bearings must perform economically . . . 
oa Te re 


with minimum maintenance. Another reason why SOLS Bearings are first 
choice with Crocker-Wheeler design engineers. 


More and more manufacturers of electrical equipment . . . to make shafts turn 


easier ... are looking to S))S|> for rugged industrial bearings. Our engineers 
can help you apply these quality-manufactured bearings to your equipment. 
Write: SUS Industries, Inc., Philadelphia 32, Pa. 6599 


Electrical Equipment Bearings engineered by 
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$1,500 inventory abolished 
-at a cost of $4.46! 





With more than 700 vacuum tubes needed by indust ry,a 
tube distributor would find profits consumed by 100°, in- 
ventories. But by ordering tubes as needed via Air Express, 
he holds stocks to 25°. Example: Orders $1.500 tube at 
9 A.M. from supplier 900 miles away. Delivered to customer 
6 P.M. same day. 16 lbs.: cost, $4.46. 


a, 





Remember, $4.46 
included speedy pick- 
up and delivery serv- 
ice, too. More protec- 
tion, because you get 
a receipt for every 
shipment. Air Ex- 
press is world’s fast 
est shipping service. 


Your Air Express ship- 
ments go by the Sched- 
uled Airlines direct to 
1300 airport cities; fast- 
est air-rail for 22,000 
off-airline offices. Ship- 
ments keep moving 
with ’round-the-clock 
service. 


Facts on low Air Express rates 


19 lbs. of machine parts goes 600 miles for $3.54. 
9-lb. carton of new styles goes 1400 miles for $3.99. 
(Every kind of business finds Air Express pays. 


Only Air Express gives you all these advantages: Special pick-up 
and delivery at no extra cost. You get a receipt for every shipment and 
delivery is proved by signature of consignee. One-carrier respon- 
sibility. Assured protection, too—valuation coverage up to $50 
without extra charge. Practically no limitation on size or weight. 
For fast shipping action, phone Air Express Division, Railway 
Express Agency. And specify ‘‘Air Express delivery” on orders. 









Rotes include pick-up and delivery door 
te door in ol! principal towns and cities 


AIR EXPRESS, A SERVICE OF RAILWAY EXPRESS AGENCY AND THE 


SCHEDULED AIRLINES of THE U.S. 
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without general lifting or blistering. Plated surfaces can 

be joined by without affecting — plating 
jc ; ath 

adhesion. 100 


soldering 





Standards 


for Universal Motor Parts 
(Continued from page 103) 





shall not exceed 85 per cent of the lowest test voltage of 
that group.” 

These standards are included in the NEMA Motor 
and Generator Standards, Publication No. 45-102, sec- 
tion MG8 pages 1-4, copies of which may be obtained 
from the National Electrical Manufacturers Association 
155 East 44th Street, New York 17. Like other 
NEMA standards, this one has heen adopted in the 
public interest and is designed to eliminate misunder- 
standings between the manufacturer and the purchaser 
in selecting and obtaining the proper product for the 
particular need. Existence of a NEMA standard does 
not in any respect preclude any member or non-mem- 
ber from manufacturing or selling products not con- 


Let a 


forming to the standard. 





Design Trends and Transients 


(Continued from page 120) 





an additional cost of approximately $45 and $15, re- 
spectively. Orders may be made out to the American 
Society for Testing Materials and mailed to: Bb. A. Ger- 
pheide, chairman, Section on Natural Mica, Subcom- 
mittee IX, ASTM Committee D-9, c/o Western Elec- 
tric Company, 100 Central Avenue, Kearny, N. J. : 

An article titled “Mica—a Review of Design Factors, 
George C. Heinrich, p- 82, December 1947 Evectru AL 
MANUFACTURING, includes photographs of natural mica 
specimens showing characteristic stains and aur in- 


clusions. 


Thrice Safely Across the Pacific! 


An interesting example of sturdy container 


design for an electric roaster. 


Shipped three times across the Pacific and arrived 
at its destination in Tokyo, this American-made electric 
roaster was received in sound operating condition and 
without a blemish to its white vitreous-enamel surface. 

There is both human interest as well as an example 
of excellent container design in this story. As told by 
the Wirebound Box Manufacturers Association, the 
roaster was shipped last October by Warren I. Griffith 
of San Francisco, executive director of the California 
Society for Crippled Children, to his son and daughter- 
in-law, Lt. Col. and Mrs. Stebbins Griffith, who then 
were stationed in Nanking, China. A wooden box was 
constructed to hold the roaster, but the total weight ot 
the package exceeded parcel post limits. The problem 
of providing a strong and sturdy container was finally 
solved when a specially designed wirebound box was 
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another C-D development... 


an unusual material that can 


change your ideas about molding plastics 


Honeywell's Chronotherm, an elec- 
tric clock thermostat utilizing Post- 
Forming Dilecto — another C-D 
development. 





From Continental-Diamond laboratories comes a different plastic that 
makes parts production faster, easier, and more economical! Post- 
Forming Dilecto can be formed at a temperature of only 300°F and 
200 lbs. pressure. It faithfully retains the shape you give it—eliminates 
the need for molding many different shapes. Expensive molding dies 
are no longer necessary. Available in sheet form or finished parts. 


Post-Forming Dilecto is another reason why it pays to see C-D first in 
your search for the right plastic. For C-D Plastics provide practical com- 
binations of mechanical, electrical, and chemical properties—structural 
5 strength, light weight, moisture, heat and corrosion resistance. For fast 
delivery or additional information, call your nearest C-D office, now. 








DE-4-49 


BRANCH OFFICES NEW YORK 17 e CLEVELAND 14 e CHICAGO 11 e SPARTANBURG, S. C. e SALES OFFICES IN PRINCIPAL CITIES, 
WEST COAST REPRESENTATIVE: MARWOOD LTD., SAN FRANCISCO 3 e IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


PP Tee ee eee 


| Established 1895... Manufacturers of Laminated Plastics since 1911—NEWARK 15 + DELAWARE 
a 
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made by hand with '4-in. rotary cut lumber, five binding 
wires, and all-bound ends. Roaster was first placed in 
a corrugated container, which was “‘overpacked” in the 
wirebound. 

The package originally was shipped to Col. Griffith 
in’ Nanking, but was sent back to San Francisco be- 





Burndy Hydent Connectors... provide me- 
chanically and electrically sound connections in jig time, 
without solder. Fast inde nting with the Burndy HYTOOL 
virtually coins connector ond | conductor into a solid mass 
. .. assuring uniformly efficient connections, at big savings 
in time and money. HYDENT connectors are of one- 
piece, pure -copper construction, heavily tinned. Available 
for conductor sizes +22 to 2000 mcm. Send for Catalog 





Y46. 
New York 54, N. Y. cause he meanwhile had received evacuation orders. By 
WESTERN BRANCH: Vernon 11, California : aad eo . ; . Z “ana 
CANADA: Canadian Line Materials, Ltd., Toronto 13 the time the roastet reached San k rancisco, ¢ ol. Griffith 


had been transferred to Tokyo—so for the third time the 
roaster, still in its original handmade wirebound ship- 
ping box, was reshipped and finally reached the Griffiths 


PHOENI saath safely in Tokyo. 
HOLDERS 


a ee G@E Mee aeh it eee 8) Absorbs Shock and Vibration 

COMPLETE RANGE OF SIZES... 
: Conventional shock mounting methods provide two 
basically different types of protection. Spring mountings 
readily absorb shock or high impacts of short duration, 
but because of relatively low internal damping or energy 
loss must be designed to limit displacement and avoid 
vibration at critical frequency. Low-modulus — high- 
damping materials such as rubber are excellent for vi- 
bration absorption, but have limitations on the magni- 
tude of shock they can handle without excessive deflec- 

tion. 

A new type of shock mounting made by Robinson 
Aviation, Inc., Teterboro, N. J., has properties that 
offer good protection against both shock and vibration. 
Pads are formed by knitting a fabric of stainless steel 

SAVES ASSEMBLY TIME AND LABOR! wire 0.005 or 0.006 in. diam, which is then crimped, 


folded and compacted in a mold under high pressure. 





Made in a complete range of standard and special 
sizes for fractional H.P. motors. 

PHOENIX Brush-Holders have been used for years tically as springs; at the same time, friction introduced 
by many of the country’s leading motor manu- by coils rubbing together absorbs energy and _ provides 
facturers. They have proven themselves in the field damping. 

under almost every condition. 





Under shock load loops formed in the wire deflect elas- 








As the pad deflects under load, elements reach the 
Improve your operation, cut your costs, investigate PHOENIX. limit of their deflection in varying degrees giving a 
deflection rate or stiffness increasing with load as shown 


iat Oba eB, 4 SETHE ee ate in the curve. Initial deflection rate is high and combined 


with internal friction offers good vibration absorption. 


Oe Pe Le CHICAGO 6, ILL. Under progressively heavier loads stiffness increases and 
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Namco Push-Type Solenoid 
with Saddle Stop 


Namco “Stellite’—welded Solenoids are 
built in sizes with ratings from 2% to 25 
pounds, push or pull, at 1” stroke. Combina- 
tion aeailonll and other special applications 
are available. 


CMT VUCEVME ULSI seers 


ir, wee SR RE ee pe 8 ot 8 eee 





JULY 1949 


CLEVELAND 8, OHIO Centrifuges 


If you have jobs 
like these... 
then you need 


SOLENOIDS 


They’re the modern, up-to-date way of doing 
jobs automatically—by remote control, and in 


cramped quarters if necessary. 


With the positive, accurate action of Solenoids 
you can simplify design, manufacture and opera- 
tion. They’re taking the place of expensive, bulky 
gear trains, levers, linkages and other mechanisms. 
Many a manufacturer has come to us with a 
cost or space problem—and has found the 30- 


lution in Namco Solenoids. 


Namco Solenoids—with “‘Stellite” —welded con- 
tacts, are compact, rugged and reliable. They’re 
engineered to the requirements of the job, with 
the aid of an expert. That’s where we can help you. 
We'll be glad to recommend the size and style 
best suited to your job—with standard or special 
terminal blocks and mountings. Like more details? 
Ask for bulletin EM-46A. 


Acme-Gridley Bar 


and Control Station = imit, Mota Sartr 


* Contract Manfactanet® 
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SELF -LOCKING 
SET SCREWS 





"...they won't 


shake loose!” 


Machine failure from any cause is expensive 
— in downtime, repair costs, lowered pro- 
duction, poor deliveries and loss of customer 
goodwill. Frequently such failure is caused 
by the loosening of set screws holding vital 
machine parts together. 


UNBRAKO Se/f-Locking Set Screws won't 
shake loose! Their exclusive Anurling 
makes them exceptionally vibration-resistant, 
prevents “creep” and subsequent loosening 
of the screws. They “stay put’, even under 
the most chattering vibration. 


UNBRAKO Self-Locking Set Screws can 
be real “Vibration Insurance” for your 
production machinery. And remember, they 
make an impressive selling point when you 
use them on your finished products. 


Our folder 658-1 gives you further details. 
Write for yours today! 


S iP S STANDARD PRESSED STEEL CO. 
JE “OD BOX 594, JENKINTOWN, PENNSYLVANIA 


Serving Industry continuously since 1903 through Industrial Distributors 








thereby extends the shock absorption range to high 
values of impact. 

Because of the properties of the material, rate and 
damping are little affected by extremes of temperature, 
oil or moisture and drift or permanent set is negligible, 

As currently available, standard pads are supplied for 
dead-weight loads from % Ib to 60 lb. Two pads in 





Pads formed under high pressure from a knitted fabric 
of fine stainless steel wires combine high elasticity and 
good damping for absorbing both vibration and shock. 























































As compared with a damped coil spring and rubber, Met- 
L-Flex shock mounts made by Robinson Aviation have a 
rapidly increasing load-deflection rate. High deflection 
under light loads (combined with damping) absorbs 
vibration; increasing stiffness under heavy loads limits 


deflection under impact. 


series are said to offer somewhat better performance 
under severe conditions. Applications include aerial 
camera mounts and airborne electrical and electronic 
equipment, meter mountings, protection of easily dam- 
aged radio and telephone equipment in shipping and 
mountings for small motors. ood 


7 
Carbon as a Brush Material 
Three primary functions of a brush—as a conductor, 
bearing and current limiter—are discussed showing how 
carbon materials fill these requirements, in a new 8-page 


issue of “Modern Pyramids,” No. 13 of a series of 
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*Types A,c and D 


Backed by AO years’ 
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ined without 
MAGNETIC 


venience. 
usually 


sacrifice 
FULL COVER 
ment that 
“OFF” with 1, 
nearly any size 
SIMPLE MECHANISM —quick make- 
and-break action—Nno dead center. 
SILVER-PLATED current-carrying parts. 
EXPOSED BLADES permit visual 
*TypesC and D similar to Type A in apP 

30 and 60 ampere sizes 
ow 


In production: oie 
Write for Bulletin 3100 « S 
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NOW You'll Get 
FASTER --and BETTER 





The New Resistors Plant 


100% Greater Facilities for 
All Your Requirements in 


Wire Wound RESISTORS by RESISTORS 





5234 West 26th St. 


Chicago 50, Illinois 





Formex — Enamel 


INSULATION 
STRIPPED CLEAN 


IN SECONDS 
=VAR 


1. Dip wire in X-VAR for 3 seconds. 
then withdraw. 


Formvar -— 





2. Expose to air and watch coating dis- 
integrate. 


3. Wipe wire clean. Whole operation 
takes a matter of seconds. 





X-VAR is non-corrosive and does not creep. Now in use 
by leading manufacturers of electrical products. 











Write for FREE SAMPLE for testing. 


FIDELITY CHEMICAL PRODUCTS CORP. 


430 RIVERSIDE AVE. NEWARK 4, N. J. 


















bulletins on brushes and commutators prepared by N; 
tional Carbon Co., 
sponsible for its effectiveness in brushes are listed, and 


a~ 
New York. ty roperties of carbon re- 


followed by a thorough discussion of the requirements 
imposed in motor design for conduction, sliding contact 
and commutation. 

In a practical discussion of the commutating cycle and 
the effect of armature winding design, the problems 
encountered in brush design are well presented, and rec- 
ommendations are given on current densities, unit pres- 
sures, voltage drop and composition, Noo 


Tiny Radio Set 


Overall dimensions of 1 x 2% x 4 in. in a new self- 
contained three-tube radio set made by Micro-Electronic 
Products, Inc., Peru, Ind., 
in hearing aid design. 


reflect recent developments 
With ear-plug receiver and 3-ft, 
antenna, good reception is obtained from local stations 
even within structural steel buildings. Clipping antenna 
lead to an outside aerial gives distant reception equal to 
good table model set with excellent tone quality. 

Circuit design presented problems since the = sub- 
miniature tubes used are rated in milliwatts. Reception 





Self-contained Micro radio receiver is less than 4 in. 


long, weighs only 5 oz with batteries; 3-ft antenna de- 
livers good quality reception from local stations. 


sensitivity is obtained by a regenerative circuit and by 
matching the r-f coil and capacitors to the r-f tube. The 
coil is slug-tuned, about 1% in. long and '4 in. diam, 
and also carries a grid winding and feedback coil—all 
three tuned by one iron core. 

Regenerative control (knob on side) is a combination 
sensitivity and volume control. Knob at top operates a 
screw which moves slug in tuning coil giving easy 
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BETTER MOTORS 


FOR MORE THAN A QUARTER OF A CENTURY 


because— Baldor has the know-how—the result of more than 25 
years of SPECIALIZED experience in designing motors to 
meet exacting, diversified applications. 


because— Baldor’s Engineering Staff works hand-in-hand with the 
Customer's engineers and production meni—and the Sales 
Department ... engineers that co- 
operate intelligently and willingly 
with the small and medium size manu- 
facturers as well as the larger ones. 


because— BALDOR puts advanced think- 
ing into motor designing and con- 
struction; has pioneered such advan- . 
ces as glass-insulated motors, ball-bearing and interchange- 
able motors and Streamcooled, 100% TOTALLY 
ENCLOSED motors. 


because— EACH Baldor motor is INDIVIDUALLY dynamically 
balanced and tested. No ‘spot checking” at the Baldor plant. 





a 2 because 


A 3 — Baldor Motors are sold and serviced 
NATIONALLY in more than 200 Trade 


Centers. 
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NEPCO COMMUTATORS 


Nepco Commutators are an answer to rising 
production costs. They offer the greatest 
efficiency in mounting, soldering and finish 
turning. Their precision and quality can 
eliminate fitting and inspecting. Send us 
your specifications. See what we can do 


for you. 


eee LD 


1759 W. MOUND ST. -:. 





out costly rejects. 
resistors, coil forms, capacitors, 
tube bases, bushings, etc. 


samples gladly furnished on 
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F° those 

requiring high 
and mechanical strength — 
specify LAVITE. the 
close-grained steatite ceramic. 
May be machined, threaded or 


tapped to close tolerances with- 


request. 


Manufacturers and Designers OY ITT LT Tee) 
BOX 1903 -:- COLUMBUS 16, OHIO -:- PHONE RA. 


small insulators 


dielectric 


rugged. 


Ideal fon 


Test 
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separation of stations. Tube complement includes two 
9/4-type (in r-f and detector stages mounted on back 


of chassis) and a 2E35 amplifier. Standard 114- and 





Regenerative circuit uses three subminiature tubes (two 
behind chassis) and slug-tuning; knob at side is com- 


bined sensitivity and volume control. 


22'%-volt hearing aid batteries, inserted through a slide 


in the base, supply power to make the receiver self con 
tained. Entire circuit is mounted on a plastics chassis 
with components soldered to eyelets. Two piece Case Is 
molded in Tenite by Sobenite, Inc., South Bend. Ind. 


Early Motor Applications 
Addenda 


CT 





Pioneer 


refrigerator unit, 
originally pictured on page 85 of May ELecrrica 
MANUFACTURING, is driven by a Century repulsion-start 
brush-lifting induction motor of 14 hp. First equipment 
of this design, with Century motor attached and with 
automatic temperature control in the box, is now in the 


r 


Smithsonian Institution in Washington. OUL 


Kelvinator compressor 


Evaluating Metal Cleaners 
Radioactive carbon C-14—an atomic energy product 
which emits electrons—is being used at Monsanto Chem- 
ical Company to evaluate detergents as metal cleaners. 
The method used detects smaller traces of soil than 
can be measured by any physical means. The method 
is described in a recent article, ‘Application of Radio- 
active Tracer Technique to Metal Cleaning,” by a 
Harris, R. E. Kamp and W. H. Yanko, in the May 
issue of the ASTM Bulletin, page 49. 

In using the tracer, minute quantities were added 
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What new applications 


new products 


can you make 


with truly boilable CEREX? 


Here’s a happy item. . . new, sanitary, disposable 
baby bottles, vital parts of which are molded of 
Monsanto’s high heat-resistant (108-112° C.) 
thermoplastic molding compound, CEREX. 

Cerex’s unique combination of high heat dis- 
tortion, (it can be boiled over and over) dimen- 
sional stability, and added strength characteristics 
make it ideal for this product. 

And Cerex gives you a similar ground floor op- 
portunity .. . to introduce new products, hereto- 
fore impractical with ordinary plastics or other 
raw materials . . . to improve old products, give 
them new performance standards, new selling 
features. 

Possible applications of Cerex are almost un- 
limited: Household merchandise, electrical com- 
ponents, surgical and medical appliances, indus- 
trial applications, ete. 

Priced for commercial use, Cerex can be molded 
on standard injection machines, may be extruded, 
is machineable. 

Write today, or send the coupon for full infor- 


mation on Monsanto’s Cerex. — Cerex: Reg. U.S. Pat. Off 


JUST REMEMBER: You get a bigger dollar's 
worth when you buy Monsanto Plastics. \ 
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SERVING 








Collars and caps molded 
of Cerex by Popular 
Plastic Products Corp., 
Northport, N. Y., for 
The Dalore Corporation, 
32 W. 22nd St., N. Y. C. 


CEREX Data Chart 


Property 

Molding Quality 

Injection Molding Temp. (°F) 

Injection Molding Pressure (psi) 

Specific Gravity 

Flexural Strength (psi) 

Flexural Deflection (inches) 

Tensile Strength (psi) 

Elongation (%) 

Impact strength (ft. Ibs./in.) Izod (notched) 
Heat Distortion (oil bath—°C) 

Dielectric Constant @ 1 Mc 

Dielectric Strength (step by step—volts/ mil) 
Power Factor @ 1 Mc 

Rockwell Hardness 

Water Absorption (24 hrs. —%) 

Chemical Resistance 


Solubility 


Clarity 
Color Possibilities 


Average Value 

Good 

375-575 

10,000 up 

1.04-1.06 

10,000-15,000 

0.20-0.30 

7,000-10,000 

1.5-2.5 

0.25-0.35 

108-112 

2.55-2.65 

400 

-0001-.0005 

M70-M80 

0.04-0.08 

No effect from weak acids and 
bases or strong bases. Strong 
oxidizing acids attack. 
Soluble in esters, aromatics, 
higher alcohols and chlorinated 
hydrocarbons. 

Slight haze 

Almost unlimited 


Values determined under appropriate A.S.T.M. methods. 


MONSANTO 


Name 
CHEMICALS ~ PLASTICS 
Address 
City 


INDUSTRY... 


Desk No. 


Company 


e * os a ss * * 7 * ” s * e se 
Monsanto CuHemicat Co., Plastics Div., e 
EMP-19, Springfield 2, Mass. e 

Please send me information on Cerex. » 
Title * 

° 
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os 
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Kester is constantly developing 
new and better flux-core solders. 
At present there are over 100,000 


different types and sizes. 


WRITE FOR FREE TECHNICAL MANUAL, 
“SOLDER and Soldering Technique” 


dai 45) 
ToT) 3) 


KESTER SOLDER COMPANY 
4209 Wrightwood Avenue 
Chicago 39, Illinois 


Factories Also At Nework, New Jersey « Brantford, Canada 





GET DEPENDABLE 





FROM ZUZRR 
SPECIAL APPLICATION MOTORS 


@ The majority of our motors are produced to meet the 
precise operating needs of manufacturers whose basic 
product design or end-use requires special features. 





Weare providing such service promptly to many leading 
names in industry, and would be pleased to consult with 
you on your motor design problems. 


Write for complete information and prices. 


‘8 NORTH THIRD STREET 
FROM 1/20 CEDARBURG, WISCONSIN 
to 2 H.P. : RP ROOT RS aon 





ELECTRO 


MACHINES, INC. 











Standard or De- 
signed to Your 


Specifications 
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to lubricating oil applied to test specimens and radiation 
measured on a Geiger counter. After using various 
cleaning processes the samples were again measured. 
The tracer method not only revealed films too small to 
be detected by other methods, but was found to be nearly 
a thousand times as sensitive as the best method previ- 
ously used. Ooo 


Double-Function Container 


To solve the housewife’s perennial problem of storing 
her vacuum cleaner accessories, The Hinde & Dauch 
Paper Company, Sandusky, Ohio, has designed this 
sturdy and easily accessible rack-kit for the Singer hand 
cleaner. Made of corrugated board, the kit has two 
punched hook-holes for hanging on a wall or closet 
door. Attachments are held in place by close-fit die- 
cut slots; proper slot for each piece is identified by the 
name of the accessory. .\ die-cut hand grip facilitates 
carrying. 


Attractive appearance makes the kit also useful as a 
display item in the Singer Sewing Machine retail stores, 
The kit has a gray-embossed surface simulating pebble- 





grain leather. Printed matter is in a contrasting red. 
Dimensions are: length, 1514 in.; width, 54 in.; height, 
19%, in. Weight, 1.42 Ib. 

The kit is shipped from Hinde & Dauch to Singer 
knocked-down. The latter sets it up and inserts the 
various attachments. It is then put into an individual 
shipping box, which is sent to the Singer stores. 

Entire design is an excellent example of how a con- 
tainer can be developed to complement the service 
objectives of a product design. (See “The container, 
too, is an Integral Element in Product Design,” Alex. 
KE. Javitz, p. 86, February 1948, ELectricat MANv- 
FACTURING. ) Ot 


Aluminum Structural Handbook 


While prepared primarily to aid in design of struc- 
tures, this new 124-page, 6 x 9 in. handbook, prepared 
by Reynolds Metals Co. includes data of assistance to 
any designer who makes use of aluminum channels, 
rolled or extruded shapes and stress carrying sheets. 

Various alloys suitable for such uses are described 
and design properties are given. Structural design con- 
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LAMSON LOCK NUTS: Econom- 
ical, vibration- proof. Can be 
re-used repeatedly. 












FORA omplele ovrniy FASTENER TEAM 
a ee 


SEMS: Sain and Machine 
Screws with Lockwashers 
attached. 





COTTER PINS: Steel, Brass, Alu- 


minum and Stainless Steel. 


SLOTTED 












“BENT” BOLTS: Including U 
Bolts,Eye Bolts, Hook Bolts, etc. 










LAMSON 
LOCK 7 
; HEXAGON 
SQUARE renee 104-tEREAD STUDS: Thread 
HOT PRESSED locks and seals in standard 
= tapped holes. 
& Pe 
MARSDEN * f ae ef Wire Rope Clips: 
% | WING eget” saddles, ex: 
ae Me a ACORN a) ee” ee eeeneth 


©) It takes two to complete a ‘fastener team’. . . a bolt and a nut. 


Quality bolts deserve the plus values found in Lamson nuts PLASTIC INSERTS: To your spec- 


ifications... in production 
quantities. 














. the accurate fit and dependable holding power. 


Lamson makes many different types of nuts in hundreds of 
shapes, styles and sizes . . . a nut for almost every purpose. 


Whether you need standards or specials, in plain, plated or stainless steel— =) 


in brass, bronze or aluminum, Lamson makes them all. AIRCRAFT FASTENERS: AN Bolts, 


Nuts, Screws, Studs and Cotters. 


Think of Lamson nuts when you buy bolts ... and buy both! 


THE LAMSON & SESSIONS COMPANY 
General Offices: 1971 West 85th Street, Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio * Chicago * Birmingham 




















“1035” CAP SCREWS: Hi-Ten- 
sile heat-treated steel. 


y ; 
Y. The Lamson & Sessions Company 
4A pdf legge ; (PIAA ba Ae 4 4 1971 W. 85th St., Cleveland 2, Ohio 


NAME 


— 
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THIS RESILIENT MOUNT 
mokes for quiet, vibra- 
tion-free operation. Its 
die-cast base is a neat, 
workmanlike job, and the 
rubber insert is made to 
fit it like a glove. It is 
another example of the 


“engineered efficiency” 


that gives K-C Motors 
their ability to render 
long, hard service 


Because they run cool, stay cool 
even under tough conditions of 
continuous operation, K-C Motors 
are winning the approval of more 
and more design engineers. You 
get plenty of power in a compact, 
rugged K-C Motor, plus style, to 
enhance the good looks of your own 
equipment. Wherever small motors 
play a big part in performance, 
specify the versatile, adaptable, 
long-life K-C. Write us for 
complete details. 

THE HOOVER COMPANY 


Kingston-Conley Division 
72 Brook Ave., North Plainfield, N. J. 


A product of The Hoover Company. Built 
in ratings of %, Ys, Ya, %, 1, 1%, and 2 
H.P. in both single phase and polyphase. 








siderations are discussed, design formulas are shown 
and sample problems worked out. In addition to ten- 
sile, compressive, bending and shear stresses, the discus- 
sion also includes vibration, cylinders under fluid pres- 
sure, and designing for deflection, 

Under fabricating considerations, enough discussion 
is offered to assist in selecting the best alloy and fabri- 
cating method (riveting, bolting, fusion welding, and 
spot welding). All necessary tables of properties, design 
formulas, section dimensions and tolerances are included. 
A well illustrated, concise and compact handbook, avail- 
able by addressing request on company letterhead to 
Reynolds Metals Co., Louisville 1, Ky. OOl 


New Fan Oscillators 

Two fan manufacturers have recently developed new 
models with interesting approaches to service difficulties 
sometimes experienced with oscillating mechanisms. 

In the new Surf 24-in. fan, made by G-M Laboratories 
Inc., Chicago, the usual rigid link between the crank arm 
of the oscillator and stationary support on which the fan 
motor swivels has been replaced by a length of coil 
spring. Ends of the coil are mounted on fittings with one 
fitting hinged as shown. Spring is coiled with high initial 








| 
\ 
\ 


To prevent overturning if the fan meets an obstruction 
oscillating mechanism in this 24-in. fan made by G-M 
Laboratories Inc. is driven through a link consisting of 
a length of coil spring wound with high initial tension. 
When the fan guard meets an obstruction the coil spring 
stretches (left) or buckles (right) without interfering 
with oscillation over the remaining unobstructed range. 
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Designed for industrial microfilming requirements 





TO CONDENSE, PRESERVE, PROTECT YOUR 
DRAWINGS... THE KODAGRAPH MICRO-FILE MACHINE 


Place an engineering drawing on the copyboard ... touch 
a foot-switch...and the machine does the rest— 

Instantaneously, it takes the picture at great reduction 
... advances the film... is ready for the next drawing. 

In this manner you can record documents—large or 
small — bound or unbound. Do it conveniently ... speedily 
... whenever the demand arises. 

4 different models now available 

Kodagraph Micro-File Machines meet the wide range of 

requirements in engineering departments ...and in the 

field. Each is a precision machine ... designed by Kodak 

...made by Kodak to give you these advantages — 

@ You can reclaim 98°% of your filing space... microfilm old 
records... then destroy them, if you wish. 

@ You can provide branch offices, repair depots with compact, 
duplicate records on positive microfilm. 

@ You can simplify reference work ... file your 16mm. or 35mm. 
film records at your finger tips... ready for immediate review 
in the Kodagraph Film Reader. 


To view your microfilm records 
in the office... the Kodagraph 
Film Reader. Each image is en- 
larged sharp and clear...easy to 
read and check ...on a_ special 
green-tinted viewing screen. You 
can speed the film from image to 
image ... get all the information 





you need —quickly. 


To view your microfilm records 
in the field... the Kodagraph 
Portable Projector. You can flash 
your records on any screen or light 
colored wall... magnified at di- 
mensions up to several times larger 
than the original, if necessary. It is 





convenient to carry—weighs only 


twelve pounds. 





p---- o-oo - 


In weighing the advantages of installing a Kodagraph 
Micro-File Machine in your engineering department .. . 


consider, too, the economy of the operation. 
You can record 675 drawings, size 
24x36 inches, on a 100-foot 





roll of 35mm. Kodagraph 
Micro-File Film. 


For complete information, write today for illustrated 
literature. 
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aes : 
Kodak” is a trade-mark 


To make enlargement prints from 
your microfilm records .. . the 
Kodagraph Micro-File Enlarger. 
It produces prints of maximum leg- 
ibility ...so sharp that they can be 
used as intermediates in direct 
process or blueprint machines. 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N. Y. 


Eastman Kodak Company 
Industrial Photographic Division 
Rochester 4, N. Y. 


Please send your literature illustrating Kodagraph Micro-File equipment. 






Name 
(please print) 





Department 
Company 
Street 

City 


State 
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Lubricant provided for the oscillating mechanism also 
oils both the shaft bearings. Motor housing is molded. 





three widely spaced speeds with air deliveries of 3800, 
5400 and 7000 cu ft per min (NEMA 24-in. distance). 
A 10-in. General Electric table model (also supplied 
with a floor stand) has the oscillating mechanism com- 
| pletely enclosed and placed between the motor and the 
fan. As shown in the section view, the fan extension of 
the motor shaft drives the oscillating gear through a 
worm drive, eliminating dust and grease accumulation 
common with an external mechanism. This construction 
also provides lubrication for both motor and fan bearing 
from grease in the gear case, eliminating the need for 
periodic oiling. 
Base and motor shell are molded plastics in a mist- 


stor 
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F pays to use your 


custom molder’s know-how 


say men who make television “beaming” devices 


At first glance this control box looked 
like a straightforward job of molding. 
Yet a small design change suggested 
by the molder points up a fact that is 
gaining wide recognition these days... 

The earlier you call in a first-class plas- 
tics man, the more you stand to gain by his 
experience. 

In the Tenna-Rotor, Alliance Mfg. had 
developed a motor-driven TV and FM 
antenna rotation device that selects the 







A new bit with plastics users everywhere 

isthe handy''Durez Check-Chart.”’ Write 
for yours, Durex Plastics & Chemicals, Inc., 
137 Walck Rd., N. Tonawanda, N. Y. 


JULY 1949 


PROJECT: Two-piece control case to house 


transformer for antenna rotator. 


CUSTOMER: Alliance Manufacturing Co., 


Alliance, Ohio. 
MOLDER: Evans-Winter-Hebb Inc. 


MATERIAL: Economical general-purpose 
Durez phenolic plastic 


exact compass point for optimum re- 
ception...strong signals, clear pictures. 
Armchair control was provided by a 
three-position switch in an attractive 
Durez plastic case. 

Examining the blueprints, Evans- 
Winter-Hebb molding men saw eight 
tapped holes for mounting the trans- 
former in the top of the control box. 
To provide a stronger and more dura- 
ble and rigid mounting, they suggested 


PHENOLIC 


ist) }y 








that only four screw posts be used, and 
that these be molded into the Durez. 
Results: ome, a more serviceable prod- 
uct, and two, a simplified assembly. 

* * * 

For specialized experience with phe- 
nolics, the most versatile of all plastics, 
your molder will welcome his Durez 
field man in your planning: sessions. 
Call on us without obligation. We'll 
gladly serve you and him. 







MOLDING COMPOUNDS 


INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 


PHENOLIC PLASTICSTHAT FIT THE JOB 
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An Actual Fact}... 

3 Fenwal Thermostat Units 
Costing Less Than $25 apiece 
Eliminate 
Instrument-Controlled 
Equipment Quoted at $18,000! 


Instead of a costly, elaborate indicator-controller installation, 
a manufacturer selected three compact, easily installed Fenwal 
THERMOSWITCH* units for use with simple equipment de- 
signed with the assistance of a Fenwal engineer. Accurate, rug- 
ged and with contacts fully enclosed by the temperature- 
sensitive shell, these Fenwal precision thermostats are giving 
complete satisfaction . . . at a tremendous saving in original cost 
and maintenance expense. 


Thermostat Operating Differential 


In conventional temperature 
controls, differential is the 
result of backlash caused by 
moving parts. The THER- 
MOSWITCH*, with no such 
moving parts, has a negli- 
gible differential as shown in 
the chart. 










As in this solu- 
tion to a prob- 
lem of temper- 
ature control of 
dies in the syn- 
thetic filament 
industry, you 
too may make 
amazing savings 
in heat control. 





*HERMos WITCH: 














Cou The : 
Mail a pon On Thermostat For T, 
Over-and-Under. 1 ©mPerature 
SENSITIVE atDetection 





++. Sut only to heat 






FREE! Get this bulletin... see what } 


Fenwal Thermoswitch* can do for you. 
Just fill in coupon and mail... no obligation. ¥ 
FENWAL,INC., 51 Pleasant St., Ashland, Mass. £ 


PORE REET EERE EEE REESE E TEESE EE EEEEESEEEEEEETEEEEESEEE SEES ERE EEE EEE REEES SEES ORES SESE 


oe eOeE EOE ETE E ETERS OS EEE REET E EE EEE REESE HEE EEEEEEEEEEEEEEE SEES REESE EEE EEEE EEE E EEE EEE EE EEEE® 


HEATING PROCESSING DOMESTIC 
0 Incubators 0 Canning HEATING 
D Vulcanizing 0 Cooking O Limit switches 
D Pasteurizing 0 Refining DO Oil burners 
COOLING SAFETY D Hot water tanks 
OC Refrigeration WARNINGS LABORATORY 
D Ventilation 0 Engines ee 

ick Freezing © Motors 0 Ovens 
— O Transformers 0 Cabinets 

O Liquid baths 
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gray finish. Motor is supported by a curved stamping 
adjustable for tilting. Fan blades are attached to the 
motor shaft through a rubber hub. Operating on 38 watts 
input, fan delivers 550 cu ft per min with a maximum 
veclocity of 1100 ft per min giving a 45-db noise level, 

oOo 


Aeid Resistanee of Porcelain 
Enamels 


Recent work in the Enameled Metals Laboratory at 
the National Bureau of Standards has revealed inter- 
esting effects of acid pretreatment on the acid resistance 
and abrasion resistance of porcelain enamels. Tests were 
made to compare the relative effects of hydrochloric, 
acetic and citric acids on a number of enamels. These 
tests indicated that acetic acid was much less corrosive 
than were hydrochloric and citric acids. The most sig- 
nificant finding, however, was that treatment with acetic 
acid, which produced only minor visible attack, strongly 
inhibited further attack when subsequently treated with 
citric acid, although the citric acid severely attacked 
the untreated areas of the same enameled specimens, 
Pretreatment with acetic acid in concentrations from 
0.5 to 50 per cent for period of 5 min or longer, were 
effective against subsequent treatment with 10 per cent 
citric acid. Treatment with butyric acid for 15 min pro- 
duced the same effect, but neither tartaric nor lactic acid 
was effective. 

It was also found that treatment for 15 min in 10 
per cent citric acid appreciably reduced the abrasion re- 
sistance of some types having Class B or Class A acid 
resistance (PEI standard test). This effect was more 





New television receiver with 16-in. metal picture tube 
and a 15-in. dynamic speaker is housed in a “corner” 
cabinet providing a space-saving housing for the 24-in. 
long picture tube. Sound focussing of walls is said to 


improve acoustical performance. Chassis provides for 
addition of UHF tuner when higher bands are assigned. 
Made by Magnavox, Ft. Wayne, Ind. 
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for Protit-Wise 
Buying. of 
Hluminum and 
Stainless Steel 
Component Parts 





@ Right now, we can do your contract work, in aluminum and stainless steel, 


better, faster, in greater volume, and at lower cost. This book tells why, in 50 quick- 
reading, illustrated pages. We will send your copy of ‘‘Present and Future,”’ a 
© review of our complete facilities, by return mail. Use coupon or write: 
r- 


Contract Division 


ALUMINUM GOODS MANUFACTURING COMPANY @ MANITOWOC, WISCONSIN 
FIFTH AVENUE BLDG., NEW YORK 10 MERCHANDISE MART, CHICAGO 54 





| MAIL THIS ee 
ALSO MAKERS OF | Gran nea ame OO | 
| 





M | R R O Please send me the book, ADoaEes 


The Finest Aluminum “Present and Future” | 
Cooking Utensils Cay. a ae ea eee 
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pronounced on titanium-type than on antimony-type 
enamels. In no case was the abrasion resistance of Class 
AA enamels affected. The effect of abrasion (such as 


eT eae a would occur in scouring a stained spot) was sufficient 


to reduce the rating on some enamels from a good Class 


RESISTORS B to a poor Class C. The same amount of abrasion 


had no appreciable effect on the untreated areas of the 


specimens. 
The results suggest that titanium-type enamels are 
especially sensitive to the observed effects, and that 


routine inspection tests should be made in regular pro- 
duction to assure that the composition and processing 
of the enamels are maintained at optimum conditions. 
Also, that an abrasion treatment should be incorporated 
in the standard test for acid resistance. ooo 





For automatic control of 
humidity, room air drawn 
through the intake screen by 
an axial flow fan is passed 
through a bed of calcium 
chloride crystals. Water ex- 
tracted from the air drains 
into a container in the base. 
Humidistat provides  auto- 
matic control of the 40-watt 
motor. Steel cabinet 42 in. 


re A a Ff z ex high is finished in two-tone 


brown; built by Niagara In- 
a dustrial Corp., New York. 
Resistors 
are 


ewe mics 





because the element has 
MORE SURFACE 


Additional surface for heat dissipation means higher 

‘watt ratings for Ward Leonard Ribflex Resistors, 
85% to 95% higher than ordinary wire-wound re- 
sistors of same size. 

Whether for continuous or intermittent duty, the 
high watt rating and low ohmic values make them first 
choice for a wide variety of heavy duty applications. 
_ Write for Resistor Catalog. Ward Leonard Elec- 
tric Co., 34 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 





New window-type Frigidaire air conditioner, shown here 

with cover off, has two separate refrigerating systems, 
Nd LEONARD each driven by a standard Meter-Miser unit. One unit 
alone operates for light duty cooling under thermostat 
ELECTRIC com PANY control; for heavier load or more rapid cooling the sec- 
ond unit is switched on. Circulates, cools and dehumidi- 


Reule- EE nyiceced Cortes fies 315 cu ft per min with up to 50 cu ft per min 


outside air drawn through a spun-glass filter. 
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why you get long, 
reliable service from the 


EDISON 901 


aE ee 


For circuit delays— motor starting 
overload protection — pulse inte- 
gration —holdovers— cathode pro- 
tection—and other specific contro! 


functions. 


Whenever your circuit requires a time delay element, or 
you want a reliable relay where a short operating inter- 
val can be tolerated, you can confidently specify an 
Edison 501 Thermal Relay for long-time, trouble-free 
service. 


Here are 7 good reasons why: 





a 


RESISTORS 


1. VIBRATION AND SHOCK RE- 
SISTANT — Guaranteed to 
withstand continuous vibra- 
tion of 1/16” over-all ampli- 
tude at 55 cps, and impact 
shock of 50 g. 


2. NON-ARCING — Sealed-in- 
glass. Operates in its own 
arc-suppressing atmosphere. 
Withstands substantial cur- 
rents and voltages without 
arc-pitting. 


3. CHATTER-PROOF -— Pre- 
loaded spring provides 50- 
gram pressure almost instan- 
taneously, for sure, positive 
operation. 


4. AMBIENT COMPENSATED — 
Automatically compensated 
for +70 C. ambient range by 
extra unheated bimeta' 


5. EXPLOSION-PROOF — Her- 
metically sealed. You can 
specify it for safe use in cor- 
rosive or hazardous fumes 
and dusts. Tamper-proof, too. 
6. NON-CRITICAL MOUNTING — 
Characteristics not affected 
by mounting angle—operates 
satisfactorily in any position. 
Standard intermediate octal 
base. 

7. FUNGUS-RESISTANT — Avail- 
able with fungus and salt- 
spray resistant micanol base. 


GENERAL SPECIFICATIONS—STANDARD TYPES 


Operating Time—5 to 300 sec., 
in 14 standard intervals, 
pre-set at factory. 


Contacts—Silver, SPST, 
normally open. 


Contact Rating—Types 5 sec. 
to 75 sec., 3 amp. 150 vde or 
250 vac; Types 90 to 300 sec., 
3 amp. 450 v. ac/dc. 


Heater — 5 watts, 117 v., 
26.5 v., 6.3 v., dc, or ac to 
2400 cps. 


Size—1.275” max. dia., 
3.250” max. seated height 
(standard T-9 envelope.) 


Weight—1'; to 2% ounces. 


Other than standard types can be made up on special order to meet 
requirements for other heater voltages, higher currents, etc. 





LITERATURE AVAILABLE 


Free illustrated Bulletin 3007A gives full details. Write 


today for a copy. 


293 Lakeside Ave., West Orange, N. J. 


INSTRUMENT DIVISION 


THOMAS A. EDISON, 


i Thomas re ee 
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MATCHED 
for thermal characteristics 


Switch the temperature back and forth from 340 to 
—55°C, over and over, and still you won’t affect the 
stability of Ward Leonard Vitrohm Resistors. 

Reason is: Ward Leonard, making all components*, 
can control thermal characteristics so as to survive the 
greatest temperature variations. 

Write for Vitrohm Resistor Catalog, Ward Leonard 
Electric Co., 34 South Street, Mount Vernon, N. Y. 
Offices in principal cities of U. S. and Canada. 

*Vitreous enamel coating and ceramic cores formu- 
lated and made by Ward Leonard . . . wire drawn to 
Ward Leonard’s specifications. 


WARD LEONARD 
ELECTRIC COMPANY 
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Stability -Tested 
GREASE 


For General Purpose 










Bearing Lubrication 


STABILITY — 
GREAS 


ga? -. 1 
ROLLE ie ia 


e CUTS BEARING LUBRICATION COSTS 
e INCREASES BEARING LIFE 
e@ ASSURES EFFICIENT BEARING OPERATION 


Users of ball and roller bearings can now obtain “Norma” 
Stability-Tested grease for all types of general purpose 
bearing lubrication. 

Used for years in Norma-Hoffmann prepacked sealed bear- 
ings, “Norma” Stability-Tested grease has been giving excel- 
lent performance in all types of applications. 

Outstanding advantages include — 

High Resistance to Oxidation in storage and in service as 
proven by the well known Norma-Hoffmann Oxidation Bomb RUNNING TESTS FOR GREASE PERFORMANCE 
Test. The test units, illustrated, determine the lubricating proper- 

Insoluble in Water — will not emulsify or aerate in the pres- ties of ‘‘Norma”’ Stability-Tested greases at elevated tempera- 


f d d : tures and under actual running conditions. Greases are tested 
ence of condensed moisture. in bearings operated at constant speed and temperature with 


Protects Against Corrosion — Actual field tests in the regular cooling and starting cycles. Bearings are thrust loaded 
Canal Zone prove its outstanding corrosion resistance. by springs. In other test units, bearings are loaded radially. 
Laboratory Tested—Each batch of grease is labora- oO oO 
tory controlled to meet rigid specifications. N R i ps %: | ¥ ¥ M A | N 
“Norma” Stability-Tested grease is available in es  ¢ sy 
y - - SEL Lege Bop Ble ey 
tubes for easy bearing lubrication and in bulk for 


large quantity grease users. Keep your bearings oper- BALL @ ROLLER e THRUST 
ating at peak efficiency, use “Norma” Stability-Tested 
grease. Write for prices and information. 





NORMA-HOFFMANN BEARINGS CORPORATION 


Stamford, Connecticut 
Field Offices: New York «+ Chicago « Cleveland « Detroit « Cincinnati + Los Angeles +» San Francisco + Dallas + Seattle « Phoenix 
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Take time to look... 


Controlled end play— 
Takes shock and noise 
out of end play jolts; 
allows precision assem- 
bly into your unit. Rotor 
remains at absolute 
magnetic center. 


H.P. rated at full load— 
Motors individually 
tested to assure speci- 
fied h.p. rating. 


Flush surface rotors— 
For quiet, smooth, bal- 
anced operation. 


Accurate alignment— 
Concentric air gap is 
assured by machined 
frame and self-align- 
ing bearings. 






150 standard models, 
25 types, up to 1/10th 
h.p. A.C. and D.C, 
Illustrated is the type 
"“Y" A.C. Micromotor, 
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Rugged housings — As- 
sure accurate align- 
ment of moving parts, 


Ba 












Super-safe lubrication— 
Extra large reservoirs 
with recirculation of 
lubricant, 


Individually fitted bear- 
ings—Fitted to the shaft 
at .0001” tolerance, at 
clearance of .0005”. 


Precision field construc- 
tion— Machine wound, 
varnish baked coils are 
highly resistant to oil 
and humidity. 





MicroMorors 


There’s a lot of difference in today’s electric motors. 


Outwardly, they all conform pretty much to a general pattern 
for each particular type, size and purpose. 


But the experienced buyer of motors knows that the real 
character—the genuine worth—of a motor lies beneath the 
outer shell. 


That’s why Redmond advises, ‘‘Take Time to Look Inside.” 


For Redmond Micromotors look better, the more they are 
examined, the more they are compared. Look inside a Redmond 
Micromotor and you will find a list of features unmatched by 
any other make. 


Look inside and you will learn why Redmond Micromotors 
give you the smoothest, quietest, longest-lasting service you’ve 
ever known in an electric motor. 


Yes, take time to Look Inside. You'll see the difference! 


Kedmond COMPANY, INC., OWOSSO, MICHIGAN 


Offices in: New York, Chicago, Los Angeles, Dallas 
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PRICES REDUCED 
UP 10 32” 


IDEAL 















Patented, 





NO REDUCTION 
IN QUALITY 


Today—you get a better wire 
connector at less cost. The Ideal 
““Wire-Nut’’—consisting of a 
copper-coated coil spring in- 
sert imbedded in a molded 
plastic shell—is made to the 
highest precision standards. 


Factory-Tested—aAll materi- 
als are thoroughly tested .. . 
spring inserts and shells are 
accurately checked. 


ee ran — Every 
finished ‘*Wire-Nut"’ 
is visually inspected 
before being pack- 
aged. 
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No. 1,933,555 


THE SOLDERLESS, TAPELESS WIRE CONNECTOR 


Industry’s ‘‘Standard’’ Wire Connector 
for Over 20 Years ...Now Available 


at the Lowest Prices in History! 


IDEAL’S complete NEW plant at Petersburg, Illinois, built 
exclusively for the manufacture of ““Wire-Nuts’’, with continu- 
ous automatic production, has enabled IDEAL to slash “Wire- 
Nut” manufacturing costs to a minimum. In keeping with com- 
pany policy, these savings are being passed on to users of 


IDEAL “Wire-Nuts” in a substantial price reduction. 


This extensive expansion program has been made possible by 
the user preference that has made “Wire-Nuts” first choice by 
a wide margin over all other wire connectors. In the past 20 
years, hundreds of millions of IDEAL “Wire-Nuts” have 
been used in electrical construction .. . in the manufacture of 
electrical appliances and equipment . . . in plant and building 
maintenance. 


*Trade Mark Reg. U.S. Pat. Off. 


ASK YOUR ELECTRICAL DISTRIBUTOR FOR THE NEW 
LOWER PRICES THAT MEAN EXTRA SAVINGS TO YOU 


INDUSTRIES. Inc. 


Sycamore, Illinois 


ELECTRICAL MANUFACTURING 


NO COIL PROBLEM 
IS TOO DIFFICULT 
FOR DANO 











iin lal . a 


If it’s possible to solve your coil problems—Dano 
can do it. Here under one roof are complete facili- 
ties for manufacturing a wide variety of coil wind- 
ings to exact specifications. Specially treated 
deep impregnations with wax or varnish in vacuum 
impregnation tanks and curing in heat controlled 
ovens is all a part of the complete Dano coil service. 


e Bakelite Bobbin 
e Cotton Interweave 


@ Form Wound 

e@ Paper Section 
e Acetate Bobbin 
e@ Coils for High Temperature Applications 


MADE TO YOUR EXACT 
SPECIFICATIONS ALSO 
TRANSFORMERS MADE TO ORDER 


THE DANO ELECTRIC CO. 





93 MAIN ST., 
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NOTICE 


OF IMPORTANCE TO THE 
ELECTRICAL INDUSTRY 


a) Magnetic eee a 


VICKERS ELECTRIC DIVISION, Vickers Inc., 
Announces a complete Research and Development 
Section available for your technical problems in 
relation to the following— 


MAGNETIC AMPLIFIERS 
MAGNETIC AUDIO AMPLIFIERS 
STATIC VOLTAGE REGULATORS 

STATIC MOTOR SPEED CONTROLS 
POWER SATURABLE REACTORS 
ats 

PHOTOELECTRIC CELLS 

1 eh ert bub 
MAGNETIC FLUID CLUTCHES 
SPECIAL MOTORS AND GENERATORS 
TRANSFORMERS «+ ARC-WELDERS 


CONTROLLED POWER RECTIFIERS FOR 
ELECTRO-CHEMICAL PROCESSES 


The fundamental schemes employed in many of the 
above involve general use of tubeless amplifier circuits 
—Magnetic Amplifiers. 
For information regarding application of the above 
relative to your requirements, you are cordially in- 
vited to consult our Engineering Department. 

et ele, 


VICKERS £\V pe ELECTRIC 
ryig\o* 
DIVISION 


1815 LOCUST ST. ST. LOUIS 3, MISSOURI 


A UNIT OF THE SPERRY CORPORATION 
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RCA VICTOR MODEL 66X12— 
CABINET COMPRESSION MOLDED 
BY MACK FOR THE RCA VICTOR 
DIVISION of RADIO CORPORATION 
OF AMERICA, FOR YEARS ONE 
OF THE RECOGNIZED LEADERS IN 

FINE RADIO MANUFACTURE 


Write for 8-page Booklet B describing 
the complete MACK facilities—a_ not: 
on your letterhead will suffice 








new 4-POINT 
BEARING BRACKET 


ASSURES MORE ACCURATE AND 
PERMANENT ROTOR ALIGNMENT! 





Dependable —Versatile 4-POLE SHADED-POLE 
FRACTIONAL MOTOR 


Already outstanding in a field including hundreds 
of applications, the popular Loyd Scruggs 4-Pole 
Shaded-Pole Motor now features an exclusive, new 
4-point bearing-mounting bracket. This important 
development permits a more uniform, minimum- 
width air gap, extra-capacity oil cups, and per- 
manently accurate rotor-stator alignment inde- 
pendent of the casing. The result is more power, and 
longer, smoother operation. 
NOW IN USE ON 


Air Circulators 
Wire Recorders 


Concentration of our facilities 
and skills upon one basic motor 


means that you benefit from im- Air Conditioners 
portant economies and extra Business Machines 

“ Fes se Fans and Blowers 
quality features. You are invited Vending Machines 
to compare this motor with any- Ventilating Fans 
thing available, as to perfor- | Oil Circulating Heaters 


: a Exhaust Fans 
mance, price, adaptability, and Floor Heaters 


delivery service. Write, wire or | Unit Coolers 

hone fi | tati Refrigerator 
P : e tor sample, stating re- Condenser Fans 
quirements—memorandum Coolant Pumps 


invoice. The Loyd Scruggs Co., Floor Air Circulators 

° Unit Heaters 
1022-32 North Sixth Street, end guny ahen 
St. Louis 1, Mo. 


Available in skeleton type 
(above) or with totally 
enclosed or ventilated 
housing. Many variations 
available in electrical 
characteristics, special 
shafts, mountings and 
leads. 

120 volts, 60 cycles, A. C. 
Approximately 1700 R.P.M. 





Blige COMPANY 


INSTRUMENT 
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THE G. E. FLYWEIGHT TRANSFORMER 
delivering a full kva from 52 ounces! 


an example of the application of 


electrical 
insulating materials 


made with ; 
FIBERGLAS* GG 


to help achieve LIGHT WEIGHT and COMPACTNESS 


in electrical product design 


Insulating materials . . . made of Fiberglas 
glass yarns and silicone . . . contribute to the 
light weight and compactness of the amazing 
G. E. Flyweight transformer. 

The Flyweight is the aircraft autotrans- 
former which G. E. engineers designed 
smaller and lighter . . . much smaller and 
approximately two-thirds lighter . . . than 
conventional transformers . . . yet which de- 
livers, ounce for ounce, 3 times the kva over 
a frequency range of 380 to 1,000 cycles! 

That is a design to remember. 

Specifically, glass and silicone insulating 
materials are used in this design as: magnet 
wire insulation, lead wire insulation, layer 
insulation, laminate, sleeving, and tape. They 
are all made with space-saving, weight-re- 
ducing Fiberglas yarns. 

High thermal conductivity, plus high re- 
sistance to moisture, heat, corrosion, and 
tot are other basic properties of Fiberglas 
yarns. They, too, offer definite advantages 
when insulating materials are part of your 
product’s design. 





A new manual of Fiberglas-base insulating materials is just off the press. Send for a copy 


Owens-Corning Fiberglas Corporation, 
Textile Products Division, Department 
; 809, 16 East 56 Street, N.Y. 22. In Canada 
OWENS-CORNING Fiberglas Canada Ltd., Toronto, Ontario. 


hIBERGLAS GZ 


*Fiberglas is the registered trade-mark of Owens-Corning Fiberglas 
Corporation for a variety of products made of or with glass fibers. 
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SaaS 


mae ew te 


UNDER ALL 
CONDITIONS! 










Magnesrum—Copper Sulphide 


Light Weight for 





More and more 
manufacturers are 
specifying “Lec- 
tron’’, the only 
rectifier using mag- 
nesium — ges BX 
oratory and he . 
tests have proved Soph 
their superiority. 





¥ For Direct Current 
up to 60 Volts. 

% Heavy Duty (50 to 
50,000 AMPS and 
up). 

%& Instant Operation. 

% Faster Cooling 
Magnesium Radia- 

tor Plates. 


FOR: 
% Operational Tem- 


peratures from 40 
degrees F. to 284 M SPOT 
degrees F. WELDING 
%& More Rugged Me- 
chanically and Elec- 


trically. (0:6 
% Not Affected by 

Atmospheric Con- LAB POWER 

ditions. mages 


a 


Bor ELECTROPLATING 





AUTOMOTIVE AND 
AIRCRAFT GENERATORS 


COMPLETE ENGINEERING ASSISTANCE 
WRITE FOR LITERATURE 


ELECTRONIC RECTIFIERS, INC. 


JLIS 2, IND 


RECTIFIERS 


Heavy Duty Use 











































COTO-COML 


FABRICATES THEM FOR YOUR PRODUCT 


Our plant is modern and we keep our 
equipment modern to make sure that we pro- 
duce the best for the least. 

Thirty-one years of coil winding experi- 
ence is yours for the asking, and our technical 
resources are such that we can co-operate on 
new or redesign work with your engineering 
department. When it’s coils you need, call 
COTO-COIL. 

BOBBINS 


ACETATE INTERLEAVE 


(Coalesced under W.E. Pats.) 


PAPER INTERLEAVE 
COTTON INTERWEAVE 
TAPED FORM WOUND 

UNIVERSAL SINGLE OR 
MULTI-PIE CROSS WOUND 


f 
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WESTERN |FELT: 


Your Insurance Against Complaints 


Felt is not “just felt.” There is a vast difference in its manufacture 

and efficiency. Because Western Felt for over fifty years has not, 

and will not, depart from its policy of maintaining the highest 

possible quality in material and manufacture, its prod ucts, 

wherever they may be employed, are your insurance against 

product complaints due to a Western Felt component part. 

Here are just a few of its features that you can always depend on: 

range from wool softness to rock hardness—never loses shape— 

does not ravel or fray—resists oil, water, heat, age, resilient, 

re flexible, compressible—may be cut to extremely close tolerances 

Fiftieth for small parts—unsurpassed in uniformity. 

Anniversary Year Western Felt engineers with decades of experience in the use of felt 
stand ready to counsel you. 





ds aaa 


1ooF 


Kise. WESTERN FELT WORKS 


FE 4035-4117 Ogden Ave., Chicago 23, Illinois 


Branches in all Principal Cities 


"3 


Largest Independent Manufacturers and Cutters of wool, hair and jute felts 
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40 Ways To Use Foresight, Not Hindsight! 





How A Truck Body Company Put 
Monel Fastenings To Work 


As auto trucks go rolling along the 
highway, their bodies tend to loosen 
up at corners and other critical 
joints. But vibration doesn’t loosen 
the joints in the truck bodies built 
by one company we know. This com- 
pany uses a patented Monel fasten- 
ing. It’s the Monel ‘‘Anchorfast’’ 
nail made by Independent Nail and 
Packing Co., Bridgewater, Mass. 
This fastening goes in like a nail, 
but its grooved shank makes it hold 
like a screw. Vibration will never 
cause it to ‘‘back out.’’ 


IF YOU HAVE A TOUGH JOB FOR FASTENINGS, START 
RIGHT. GIVE THE JOB TO DURABLE MONEL FASTENINGS 


Give your “easy jobs” to ordinary 
fastenings. 

But recognize your “‘tough jobs,” 
and beat them with Monel*. For any 
Monel fastening will give you extra 
protection against corrosion...rust 
... overstressing ... vibration... 
shock... heat... cold. 


If corrosion is ruining your fas- 
tenings, switch to Monel. It resists 
attack by alkalies, salts and most 
acids. It can never rust. 


If your failures are physical, com- 
pare the mechanical properties of 
Monel with the free-cutting steel 
used in ordinary fastenings. Monel 
is 20% stronger ...30% more duc- 
tile...40% tougher. 


EMBLEM OF SERVICE 


If extreme operating tempera- 
tures are a problem, relax with 
Monel. A Monel fastening is safe at 
elevated temperatures or at liquid 
air cold. 


Any type fastening you need is 
available in longer-lasting Monel. 


Surely, there are many places in 
your plant or product where you 
want (and need) the extra advan- 
tages of Monel fastenings. 


TEST A MONEL FASTENING, 
FREE! Write to Bob Johnson of 
Inco. Tell him your problem and the 
type and size you need. He’ll send a 
sample... plus the address of your 
nearest supplier. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


=aTt 67 Wall Street, New York 5, N. Y. “Reg. U. S. Pat, Off. 


Monel’ Fastenings are stronger..tougher..safer 
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COMBINING SPECIALIZED 
ELECTROMAGNETIC 


CONTROLS 
TO PRODUCE .......0-.- 









Complete 
Automatic 
Control 





72 oe 





ASCO Engineers offer a two-fold service: (1) de- 
signing and building a wide range of Electromag- 
netic Controls; and (2) designing and building 
Complete Control Panels. And back of all this work 
is more than sixty years’ experience 


One of the Control Panels recently completed 1s the 
one illustrated. It’s a complete automatic emergency 
power control for communication, which we re- 
cently designed and built. It provides close differ- 
ential voltage control, battery charging with 
adjustable charging rate, ammeter, time delay relay, 
voltage frequency relay and automatic transfer 
switch all completely wired, enclosed and factory 
tested. If you have any kind of an automatic control 
problem, we would like to hear from you. If you 
would like to know more about our work, write 
for Condensed Catalog No. 700. 


We also manufacture a complete line of 
Solenoid Operated Valves for Automatic 
and Remote Control of Liquids and Gases. 


Automatic Switch Co. 


393 LAKESIDE AVENUE - ORANGE, NEW JERSEY 
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For the engineer 


who’s fussy about 


Coll PERFORMANCE! 


The place to look for trouble—yet the starting point of 
efficiency for any properly wound coil is the coil base. 
However perfect coils are otherwise—they can be no 
better than the base they’re wound on. Be positive with 


your coils, use— 


PRECISION PAPER TUBES 


Available in round, square, oval, rectangular, any shape, 


length, ID or OD, exactly to your specifications. 





<> 


ly 


il me 1 | i 
| a U ly | 


Made of the finest of dielectric Kraft, Fish Paper, Cellu- 


lose Acetate or combinations. Precision methods assure 













lighter weight—greater space saving—better heat dissi- 


pation—better insulation—moisture resistance. 


Write or wire today for complete information—samples— 
NEW Mandrel list of over 1,000 sizes. Ask about New 
Precision Di-formed Paper Tubes at no extra cost for 


closer coil engineering. 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST., CHICAGO 47, ILL. 


PLANT NO. 2 
79 CHAPEL ST., HARTFORD, CONN. 
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MATERIALS © METALS © ELECTRICAL & MECHANICAL PARTS e EQUIPMENT e FINISHES 





A. monthly classified index of those finished product components and 
services as advertised in the pages of ELECTRICAL MANUFACTURING. 
Consult the actual advertisements of those companies whose names are listed 


under different headings. 


See advertisers’ index preceding back cover. 





ADHESIVES 
Armstrong Cerk Ce., 


easter, Pa. 
Mining & Mfg. Co., 900 Fa- 
quier Ave., St. Paul 6, Minn. 


ALUMINUM 


9507 Arch, Lan- 


Aluminum Company of America, 612G 
Gulf Bidg., Pittsburgh 19, Pa. 
Metals Co., 2055 8S. Ninth, 


Louisville 1, Ky. 
AMMETERS. See Instruments. 


ANODES, PLATING 
American Brass Co., Waterbury 88, 
Conn. 


Baker and Co., Inc., 113 Astor, Newark 
5, N. J. 

Bridgeport Brass Co., Bridgeport 2, 
Conn. ee.) 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. 

du Pont de Nemours & Co., Inc., E. L., 
Electro-Chemicals Dept., Wilmington, 


Del. 

General Plate Div., Metals & Controls 
Corp., 407 Forest, Attlebore, Mass. 
(Silver, Gold.) 

Handy & Harman, . Fulton, New York 
7, N. Y. (Silver.) 

A, 2200 


Bronze Corp., Dept. 
Washington Ave., Philadelphia 46, Pa. 
Revere Copper & ‘Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 
Seymour Mfg. Co., Seymour, Conn. 


ASSEMBLING MACHINES 
Detroit Power Screwdriver Ce., 
Fert St., Detroit: 16, Mich. 


ASBESTOS SLEEVING. See Sleeving 
and T Asbestos. 


2317 W. 


BALANCING MACHINES 

_— Mfg. Co., Dept E-13, Rock Island, 

Westinghouse Elec. Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 

BALLS, BEARING 

Hoover Ball Bearing Co., Ann Arbor, 


Mich. 

SKF’ Industries, Inc., Front & Erie Ave., 
Philadelphia 32, Pa. 

Strom Steel Ball Co., 1850 8S. 54th Ave., 
Cicero 50, TL 

BATTERIES, DRY 

new & Co., Inc., P. R., Indianapolis 


6, 
Radio Corp. of America, Commercial En- 
gineering Section 41GY, Harrison, N. J. 


BATTERY ELIMINATORS. Sce Power 
Supply Units, Rectifier. 


BEARINGS, BABBITT 


Johnson Bronze Co., 570 S. _. New 
Castle, Pa. Steel or Bronzed B: 
Moraine Products Division of General 
Motors, Dayton, 0. (Steel-Backed.) 


BEARINGS, BALL (Miniature) 
landis & oF we.. 104 5th Ave., New 


York 11 
Precision Bearings, Inc., 
Keene, N. H. 
New Departure Div. General Motors, 
Bristol 1, Conn. 
Norma-Hoffmann Bearings Corp., Dept. 
H. Stamford, Conn. 


BEARINGS, BALL and ROLLER 
(Radial and Thrust) 


Fafnir Bearing Co., New Britain, Conn. 
— ene Co., Ine., Poughkeepsie, 
Hoover Ball and Bearing Co., Ann 

Arbor, Mich. 
Jack & Heintz Precision Industries, Inc., 
Cleveland 


. oO. 
McGill Mfg. Co., Inc., Valparaiso, Ind. 
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New Departure Div., General Motors, 
Bristol 1 Conn. 

Norma-Hoffmann Bearings Corp., Stam- 
ford, Conn. 

SKF Industries, Inc., Front & Erie 
Ave., Philadelphia 32. Pa. 

Timken Roller Bearing Co., Canton 6, O. 


BEARINGS and BUSHINGS, BRONZE 


Bound Brook Oil - Less Bearing Co., 
Bound Brook, N. 


Chase Brass & acon Co., Dept. EM79, 
Waterbury 20, Conn. 
Johnson Bronze Co., 570 S. Mill, New 


Castle, Pa. (Bronze on Steel). 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

Moraine Products Div., General Motors, 
Dayton, O. 

Morganite, Inc., 3302—48th Ave., Long 
Island City 1, N. , 

National Formetal Co., Inc., 6611 Metta 
Ave., Cleveland 14, 

Phosphor Bronze Corp., Dept. A, 2200 
Washington Ave., Philadelphia 46. Pa. 
Randall Graphite Bearings, Inc., #09 W. 
Lake, Dept. 715, Chicago 6, Ill. 

BEARINGS AND BUSHINGS, 
LUBRICANT-RETAINING (Powdered 
Metal) 

Amplex Mfg. Co. Div., Chrysler Corp., 
Dept. B, Detroit 31, Mich. 

Bound Brook Oil - Less Bearing Co., 
Bound Brook, J. 

Johnson Bronze Co., 570 Mill, New 
Castle, Pa. 

Moraine Products Div., General Motors, 
Dayton, O. 

National Molded Products, Inc., St. 
Marys, Pa. 

Randall Graphite Bearings, Inc., 609 


W. Lake, Dept. 715, Chicago 6, Ill. 


BEARINGS AND BUSHINGS, NON- 
METALLIC 
General Electric Co., Chemical Dept., 


(8-5) 1 Plastics Ave., Pittsfield. Mass. 
— Vuleanized Fibre Co., Wilming- 
‘on 


Del 
Richardson Co., Lockland, Cincinnati 15, 
es & Sons, Inc., Joseph T., Chicago, 


Westinghouse Electric Corp., P. 0. B 
868, Pittsburgh 30, Pa. ai 


BEARINGS, FLEXIBLE (Rubber- 
backed) 
Lord Mfg. Co., Erie, Pa. 


BEARINGS, NEEDLE 
McC@ill Mfg. Co., Inc., Valparaiso, Ind. 


BELLOWS, METALLIC 


Clifford Mfg. Co., Div. of Standard- 
Thomnson Corp., 126 Grove, Waltham 
54, Mass. 

BELT DRIVES. See Drives. V-Belt. 


BENDERS., BRAKES and SHEARS 
(For Die-Less Duplicating) 


O’Neill-Irwin Mfg. Co., 309 Eighth Ave., 
Lake City, Minn. 


BERYLLIUM COPPER (Rod, Strip 
Tube, Wire) 

po Corp., Dept. 5, Reading 5, 
Mallory & Co., Inc., P. R., Indianapolis 


Riverside Metal Co., Riverside, N. J. 


BIMETALS. See Thermostatic Bimetals. 


BITS, SCREW AND BOLT. See Socket 
Screw Keys & Wrenches. 

BLADES, FAN 

Barber-Coleman Co., Rockford, Tl. 


BLOCKS, 


Fafnir Bearing Co., New Britain, Conn. 

Norma- Hoffmann as Corp., Hamil- 
ton Ave., Stamford, Conn. 

Randall Graphite Bearings, Inc., 609 W. 


PILLOW 


Lake St., Dept. 715, Chicage 6, Ill. 
SKF Industries, Inc., Front St. & Erie 
Ave., Philadelphia 32, Pa. 
BLOCKS, TERMINAL. See Strips, 
Blocks and Boards, Terminal. 
BLOWER WHEELS. See Wheels, Fan 
and Blower. 
BLOWERS. See Fans and Blowers. 


BOLTS. See Fasteners. 


BOXES, METAL. Sheet 


Metal. 


See Cabinets, 


BOXES and CRATES, WIREBOUND 


See also Containers, Packaging and 
Shipping. 

Rathborne, Hair & Ridgway Co., 1440 W. 
2ist Place, Chicago 8, a 

Wirebeund Box Manufacturers Assn., 
Room 1840, Borland Bldg., Chicago 3, 
Mil. 


BRAKES, BENDING. Benders, 


Brakes and Shears. 


See 


BRASS, BRONZE AND COPPER 


All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 


American Brass Company, Waterbury 88, 
Conn. (Also Tobin Bronze, Chromium 
Copper and Selenium Copper Alloys). 

American Nickeloid Co., Peru 3, Ill. (pre- 
finished). 

Bridgeport Brass Co., Bridgeport 2, Conn. 
(Also Silicon Bronze and Aluminum 
Alloys). 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. 
Driver Co., Wilbur B., 150 Riverside 

Ave., Newark 4, N. J. 

Hussey & Co., C. G.. Pittsburgh, Pa. 

Iisco Copper Tube & Products, Inc., Cin- 
cinnati 27, O. (Copper Tubing). 

Johnson Bronze Co., 570 8S. Mill, New 
Castle, Pa. (Bronze Bars). 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y¥ 


BRAZING ALLOYS, SILVER 
nee f & Co., Inc., 113 Astor, Newark 5, 


Callite ey Corp., 547 — 39th, 
Union City, N. J. 
Chase Brass & Copper Co., Dept. EM79, 


Waterbury 20. Conn. 

General Plate Div., Metals and Controls 
Cerp., 407 Forest, Attleboro, Mass. 
ae. & eee 82 Fulton, New York 

7 


Mallory & Co., Inc., P. F., 
6. Ind. 
Makepeace, D. E., Co., Attleboro, 


Indianapolis 
Mass. 


BRONZE. See Brass, Bronze & Copper; 
also Phosphor Bronze. 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers Carbon Co., 3450 S. 52nd 
Ave., Cicero 50, TI. 
ee Ave., Long 


Morganite. Inc., 
Island City 1. N. Y. 

Speer Carbon Co.. St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

Superior Carbon Products, Inc., 9114 
George Ave.. Cleveland 5, 0. 

Westinghouse Flec. Corp., P. 0. Box 368, 

Pittsburgh 30, Pa. 


BEARING. see Bearings and Bushings. 
COMPOSITION. see Plastics-Custom. 
FIBRE, see Fibre, Vulcanized. 


GLASS, see Glass, Technical, 
MICA, see Mica. 
PORCELAIN, see Ceramics. 


BUTTONS and CLIPS, SNAP 
FASTENER 


United-Carr Fastener Corp., 
Cambridge 42, Mass. 
Cuyahoga Spring Co., 


Dept. 18, 
10270 Berea Ra,, 


Cleveland 2, 

CABINETS, SHEET METAL (Bones 
Chassis, Housings, Panels, Racks, 
Tanks) 

Overly-Hautz Co., 11500 Madison Ave, 
Cleveland 2, 


Riester & Thesmacher Co., 1526 W. 25th, 
Cleveland, Ohio. 

CABLE. See Wire & Cable. 

CABLE ASSEMBLIES and HAR. 


NESSES. See Harnesses & Assemblies, 
Wire. 


CAMBRIC. VARNISHED. 
Insulating. 


CAPACITORS 


Aerovox Corporation, New Bedford, Mass, 

Aircraft-Marine Products, Inc., 1504 N, 
Fourth, Harrisburg, Pa. 

Electric Auto-Lite Co., Toledo 1, 0. 

Federal Telephone and Radio Corp. 
= oe 100 Kingsland Rd., 


See Fabrics, 


5 Clifton, 

General Electric Co., Section a #, 
Apparatus Dept., Schenectady 5, 

© Co., Inc., P. B., lodteunpells 
, Ind. 

Sangamo Electric Co., Springfield, Im, 

Sprague Electric Co., North Adams, Mass, 

Stackpole Carbon Co., St. Marys, Pa. 


CARBON AND GRAPHITE: 
Electrodes Anodes, Bearings, Dises, 
4 Plates, Plungers, Rings, Seals, 
ete. 


Becker Brothers Carbon Co., 3450 8S. 52nd 
Ave., Cicero 50, Ill. 

Morganite, Inc., 3302—48th Ave., Long 
Island City 1, N. Y. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

CASTINGS, ALUMINUM. See alse 
Castings, Die. 

Aluminum Company of America, 612G 
Gulf Bldg., Pittsburgh 19, Pa. 


Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 


CASTINGS, BRASS, BRONZE, COPPER 


Allis-Chalmers Mfg. Co., 937A 8. 170, 
Milwaukee 1, Wis. 
Bound aes Oil-Less Bearing Co., Bound 


(Contacts, 


Brook 

Johnson’ Bronze Co., 570 8. Mill, New 
Castle, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


Phosphor Bronze Corp., Dept. A, 2200 
Washington Ave., Philadelphia 46, Pa, 


CASTINGS, DIE 


Aluminum Company of America (Alumi- 
num), 612G Gulf Bldg., Pittsburgh 19, 


Pa. 
Electric Auto-Lite Co., Toledo 1, Ohio 
(Aluminum & Zinc.) 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. (Aluminum & Zinc) 
New Jersey Zine Co., 160 Front, New 
York 7, N. Y. (Zine Die Casting 

Alloys.) 


CASTINGS, GRAY IRON 


Eaton Manufacturing Company, Foundry 
— 9771 French Rd., Detroit 13, 
ch 


Electric Auto-Lite Co., Toledo 1, Ohio. 

Wheland Co., Foundry Div., Chattanooga 
2, Tenn. 

CASTINGS, PRECISION (Lost-War 
Process) 

Allis-Chalmers Mfg. Co., 937A 8. 170, 
Milwaukee 1, Wis. 

International Nickel Co., 67 Wall, New 
York 5, N. Y. (Nickel and Alloys.) 
CATHODE RAY TUBES. See Tubes, 

Cathode Ray. 
CEMENT, CERAMIC 
Titanium Alloy Mfg. Co., Div. of Nat. 
111 Broadway, New York, 


Lead Co., 
ie 


CEMENT, INSULATING AND SEALING 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. A-20, 30 E. 42nd, 
New York 17, N. Y. 


duPont de Nemours Co., E. I., Finishes 
Div., Wilmington, Del. 
General Electric €o. Chemical Dept. 


(8-5) I Plastics Ave., Pittsfield, Mass. 
Maas & Waldstein Co., Newark 4, N. J 
~—e Electric Coil Co., Columbus 


Ohio. 
Titsntusn Alloy Mfg. Co., Div. of Nat 


cme. Co., 111 Broadway, New York, 
CERAMICS 
Electrical Porcelain (A) 


Refractory Porcelain (B) 


ELECTRICAL MANUFACTURING 






@ Engineered to stand up under extreme changes in vibration, 
heat, and speed. 


@ Precision machined from the best materials to fit right for faster 
motor assembly. 


@ Choice of leading motor makers for lasting, trouble-free service. 


. @ PRODUCTION QUANTITIES ARE OUR SPECIALTY—Our Engineers 
are ready to work with you on all of your 
commutator problems. 


SEND YOUR PRINTS TO DEPT. M 





ALL TYPES + ALL SIZES 


iN STOCK FROM COAST TO COAST 
* 


Write today for your copy of the 
New KIRKWOOD CATALOG 
showing all types and dimensions 












A 


COMMUTATORS 















NATIONAL 


MOLDED PRODUCTS, INC. 
ST. MARYS, PA. 








SELF LUBRICATING BEARINGS 
STRUCTURAL PARTS 





POWER... 
1/2000 to 1/2 H. P. 


Custom-Engineered for 
Dependability . . . Mass- 
Produced for Economy 


EMC Motors are built by fractional 
horsepower specialists who know small 
motors and the products they can ef- 
fectively power. When you have an 
EMC “tailored” to your needs, their 
specialized knowledge becomes an 
W asset to your own engineering depart- 
ment. Possible variations in housings, 
windings, bases and gear reducers 
make product redesign unnecessary. 
The motor you get is engineered to 
do the job and mass-produced to hald 
costs down to budget requirements. 
It will pay you to get the whole story 
by writing ... 


ELECTRIC MOTOR 






CAST BRONZE BUSHINGS “Coen ieed 
AND BEARINGS 3 RACINE © WISCONSIN 
MADE TO CLOSE TOLERANCES 3 essary rac 02. WHS 8 Raa 
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Check 
With 





If it's within 10 volt 
amperes to 300 KVA 
and between 15 to 400 
cycles and air cooled, 
let N-eWeL quote you 
on your special require- 
ments whether the 
quantity is ome or a 
hundred. 








NOTHELFER 


For Custom Built 
TRANSFORMERS 


N Wel Custom 
Built Transformers 
are meeting the unu- 
sual and special re- 
quirements for Elec- 
tronics, Research, In- 
Makers, 
and Electrical and 
Mechanical 
facturers. 


strument 


Manu- 





NOTAELEER 


WINDING LABORATORIES 


11 ALBERMARLE AVE 
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TRENTON 3, N. 

















Steatite (Lava) (C) 
Zireon Porcelain (D) 

Akron Porcelain Co., 2725 
Akron 14, O. (A). 

American Lava Corp., 
Tenn. (C) 

Ceramic Specialties Co., 
East Liverpool, O. (A) 

Colonial Insulator Co., 907 Grant, 
11, O. (AB). 

General Ceramics ; Steatite Corp., Keas- 
bey, N. J. (AC 

Illinois Electric Porcelain Co., 
Ill, (A). 

Knox Porcelain Corp., Knoxville 1, Tenn. 
(A) 


Cory Ave., 


5 


Chattanooga 5, 
444 W. Sixth, 
Akron 


Macomb, 


Louthan Mfg. Co., 2000 Harvey Ave., East 
Liverpool, O. (ABCD) 

New Jersey Porcelain Co., New York Ave. 
& Plum, Trenton 5, N. J. a 

Porcelain Products, Inc., 422 W. San- 
dusky, Findlay, O. (A). 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A). 

Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9, N. J. (ABC). 

Steward Mfg. Co., D. M., Chattanooga 1, 


Tenn. (c). 
Titanium Alloy Mfg. Co., Div. of Nat. 
New York, 


Lead Co., 111 Broadway, 
N. Y¥. (D). 

Universal Clay Products Co., 1540 E. 
First, Sandusky, O. (A). 

Westinghouse Elec. Corp., P. O. Box 868, 
Pittsburgh 30, Pa. (A). 


CIRCUIT BREAKERS 
Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Vis. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schnectady 5, N. Y. 
Heinemann Electric Co., 99 Plum, Tren- 


ton, N. J. 

Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Ill. 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. 

Westinghouse Elec. Corp., P. O. Box 869, 
Pittsburgh 30, Pa. 


CLAMPS, GROUND 


Burndy Engineering Co., 107 
Bivd., New York 54, N. Y. 
Ilseo Copper i & Products Co., Cin- 


Bruckner 


cinnati 27, 
Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 


CLAMPS, TEST 


oe. Engineering Co., New York 54, 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. 

Mueller Electric Co., 1583 E. 31st, Cleve- 
land, O. 


CLEANING COMPOUNDS, METAL 
Oakite Products, Inc., 18H Thames, New 
Y. 


York 6, 

CLIPS, SNAP. See Rings, Retainer & 
Snap. 

CLOTH, INSULATING. See Fabrics, In- 
sulating. 

CLOTH, TRACING. See Tracing Cloth 
& Paper. 

CLUTCHES 

sd Corp., 106 W. 4th, Elmira, 

Mercury Clutch Div., Automatic Steel 
Products, Inc., 1201 Camden Ave., 
S. W., Canton 6, O. 


COAXIAL CABLE. See Wire and Cable, 
Insulated. 


COIL CORES AND FORMS 


Paramount Paper Tube Corp., 612 Lafay- 
ette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 

Stackpole Carbon Co., St. 
(Screw-Type, Molded Iron). 


COILS and WINDINGS 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Anaconda Wire & Cable Company, 25 
Broadway, New York 4, N. Y. 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Coto-Coil Co., Inc., 65 Pavilion Ave., 
Providence 5, . 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Davis & Co., Inc., Dean W., 
Kentland, Ind. 

Electric Auto-Lite Co., Port Huron, Mich. 

Federal Telephone and Radio Corp., Dept. 
esis. 100 Kingsland Rd., Clifton, 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Gramer Company, 2734 N. Pulaski Road, 
Chicago 39, Ill. 

National Electric Coil Coa, 


16, Ohio. 
Nothelfer Winding Laboratories, 11 Albe- 
marie Ave., Trenton 3, N. J 


Marys, Pa. 


1006 First, 


Columbus 


Radio Corporation of America, Commer- 
cial Engineering, Section 41GY, Har 
rison, N. J. 

Wheeler Insulated Wire Co., 1207 E 
Aurora St., Waterbury 91, Conn. 

COIL WINDING MACHINES 

Driver Co., 150 Riverside 


Wilbur B., 
Ave., Newark 4, N. J. 


Ideal Industries, Inc., 1008 Park Avg, 
Sycamore, Ill. , 
Universal Winding ah P. O. Box 1605 


Providence 1, RK. 


COMMUTATORS 
Kirkwood Commutator Co., 1345 Carnegie 
Ave., Cleveland 15, 0O. 

Nippert Electric Products Co., 1759 w, 
Mound, Columbus 16, O. Box 1908, 
Westinghouse Electric Corp., P. Q, Bor 

868, Pittsburgh 30, Pa. 


COMMUTATOR SAWS and SLOTTERS 
Ideal Industries, Inc., 1008 Park Ave, 
Sycamore, Ill. : 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing also Waxes ang 
Compounds. 

COMPOUNDS, 
nishes, 


VARNISH. See Var- 
Compounds and Resins, 


CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 


Aircraft-Marine Products, Inc., 1504 N, 
Fourth, Harrisburg, Pa. 

American Brass Co., Waterbury 88, Conn, 

Buchanan Electrical Prods. Corp., 1200 
Central Ave., Hillside, N. J. 

Burndy Engineering Co., Inc., 107 
Bruckner Blvd., New York 54, N. Zs 

Cannon Electrical Development Co., Dept, 
F-118, 3209 Humboldt St., Los An- 
geles, 31, Calif. 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. 

Federal Telephone and Radio Corp., Dept. 
E-316, 900 Passaic Ave., E. Newark, 


N. J. 
General Electric Co., Section Q39-222 
Construction Materials Dept., Bridge- 


port 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave,, 
Sycamore, Ill. 

Illsco Copper Tube & Products, Inc., Cin- 
cinnati 27, O. 

Krueger & ‘Hudepohl, 5 E. Third, Cin- 
cinnati 2, O. 

Mines Equipment Co., 4223 Clayton Ave, 
St. Louis 10, Mo. 

Morse Co., Frank W., 1300 Soldiers 
Field Rd., Boston 35, "Mass. 

Russell & Stoll Co., 125 Barclay, New 
York 7, N. Y. ‘‘Ever-lok’’ 

Scintilla Magneto Div., Bendix Aviation 
Sales Dept., Sidney, 'N. 


Sherman Mfg. Co., H. B., 12 Barney, 
Battle Creek, Mich. 


CONTACTORS, MAGNETIC. 
lays & Contactors. 


CONTACTS AND CONTACT POINTS 
Baker & Co., Inc., 113 Astor, Newark 5, 
v. J 


See Re- 


Brainin Co., C. &., 
York 13, N 

Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 
General Plate Div., 
Corp., 407 Forest, Attleboro, Mass. 
Cibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 

Makepeace, D. E., Co., Attleboro, Mass. 
6, Ind. 

Mallory & Co., Inc., P. R., Indianapolis 

Stackpole Carbon Co., St. Marys, Pa. 

Superior Carbon Products, Ine., 9114 
George Ave., Cleveland 5, O. 

“——. Co., H. A., 105 Chestnut, Newark 
5, N. JZ. 


233 Spring, New 


Metals and Controls 


CONTACTS, CARBON. 
Graphite. 


See Carbon & 


CONTACTS, HEATER PLUG and TAP 


Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. 


CONTAINERS, PACKAGING and SHIP- 


PING. See also Boxes and Crates, 
Wirebound. 

Gair Co., Inc., ym. 155 E. 44th, New 
York 17, N. 

Gaylord SRS Corp., 111 N. 4th, 8t. 
Louis 2 


Hinde & Dauch, 4906 Decatur, Sandusky, 


Rathborne Hair & Ridgeway Co., 1440 W. 
2ist Place, Chicago 8, Ill. 

Union Bag & Paper Corp., Woolworth 
Bidg., New York 7, N. Y. 


CONTRACT MANUFACTURING 


Aluminum Goods Mfg. Co., Manitowoc, 
Wis. 

CONTROLLERS, MOTOR 

Allen-Bradley Co., 1316 §S. Second, Mil- 
waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 987A 8. 170, 


Milwaukee 1, Wis. 
Arrow-Hart & Hegeman Elec. Co., Hart- 
ford 1, Conn. 
Electro Switch Corp., 193 Broad, Wey- 
mouth 88, Mass. 


Euclid Electrie & Mfg. Co., 54 Edwards, 
Madison, 0O. 

General Electric Co., Section 3668-67, 
Apparatus Dept., Schenectady 5, Y. 
Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Ward Leonard Electric Co., 34 South, 
Mt. Vernon, N. Y. 


ELECTRICAL MANUFACTURING 





A TAS 





Se AN RNAI 


Build more “SELL” into your products with G-E Wires and Cables 





No, customers don’t often look inside the appliances they buy. But they find out about 


the built-in quality soon enough—when they put their purchase to work. 


That’s why it’s so important to you and to your product to insist upon Deltabeston® 
appliance lead wire. Deltabeston’s felted-asbestos insulation provides extra-high heat 


resistance without sacrificing flexibility. It’s built to take plenty of twisting and bending. 


Deltabeston appliance lead wire strips freely, with no fraying. The insulation cuts 
clean—does not slip back on the conductor. You can get this heat-beating wire in either 
moisture-resistant or smokeless types, in a variety of colors, and with copper or nickel 


conductors, in coil, spool, or reel pack. 


Why not investigate the many advantages Deltabeston appliance lead wire can give 
you on the products you build? For information or samples, write to Section W32-722, 


Construction Materials Department, General Electric Company, Bridgeport 2, Conn. 





New heater cord. Here’s the new- 
est idea in heater cords—Gen- 
eral Electric Preen-X. Its rip 
cord construction has a smooth 
jacket that’s highly resistant to 
water, oil, and grease. Preen-X 
is easy to strip, by hand or by 
machine—has ten times the abra- 
sion resistance of old-type 
braided cords. You've got to see 
this new heater cord to believe 
it! Write for a sample. 


Fight acids and oils in machine- 
tool circuits with General Electric 
Flamenol® wires. These tough 
wires are built for easy stripping 
—color-coded for easy circuit 
tracing — quality-controlled in 
manufacturing to stand up under 
severe machine-shop conditions. 


Switchboards and controls that 
carry high amperage always face 
the threat of heat. Make it a 
habit to “build out” heat prob- 
lems in all your control equip- 
ment by specifying Deltabeston 
wires throughout. The Deltabes- 
ton line includes switchboard 
and rheostat wires for all types 
of service. For real heat-beating 
dependability, remember the 
name—specify ‘“Deltabeston.” 


Flamenol rip cords were designed to 
help the appearance of any light- 
duty appliance. Finished in ivory 
or brown color, these good-look- 
ing cords are tough enough to 
take more than normal abuse. They 
withstand flexing, abrasion, water, 
and oil—can be cleaned with a 
damp cloth. They'll add a touch 
of style to your product. The Fla- 
menol line also includes tough 
portable cords for medium- and 
heavy-duty equipment. 


AND 


CABLES 


GENERAL @@ ELECTRIC 
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Then you'll want to know today’s 
facts about RAILWAY EXPRESS 
high-quality rail or air service, 
designed to meet your shipping 
needs—and why this complete 













service for one, all-inclusive charge 
offers the most value for your 
shipping dollar. 


FOR YOUR COPY 


of booklet “Complete Servire for A Single 
Charge”, please address: Railway Express 
Agency, Inc., Dept. .», 230 Park Avenue, 

New York 17, N. Y. 


- 
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CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches. 


CONTROLS, PHOTOELECTRIC. 
Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEMPER- 
ATURE. See also Relays, Switches, 
Thermostats. 


Allen-Bradley Co., 
waukee 4, Wis. 

Barber-Colman Co., Rockford, Ill. 

Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 

Brown Instruments Div., Minneapolis 
Kegulator Co., 4466 Wayne Ave., Phil- 
adelphia 44. Pa. 

Edison, Inc., Thos. A., Instrument Div., 
292 Lakeside Ave., W. Orange, N. J. 

Fenwal, Inc., 51 Pleasant, Ashland, Mass. 


Bee 


1316 S. Second, Mil- 


General Controls, 801 Allen Ave., Glen- 
dale 1, Cal. 
General Electric Co., Section E668-67, 


Apparatus Dept., Schenectady 5, N.. Y. 
Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Il. 


Robertshaw-Fulton Controls Co., Young- 
wood, Pa. 
Spencer Thermostat Co., Div. of Metals 


& Controls Corp., 106 Forest St., Attle- 


boro, Mass. 
Square D Company, 4041 N. Richards, 


Milwaukee 12, Wis. 


See Push Button 
and Contactors, 


CONTROLS, REMOTE. 
Stations ; Relays 
Switches. 


COPPER. See Brass, Bronze and Copper. 
See Beryllium 


COPPER, BERYLLIUM. 
Copper. 


CORD and TWINE, ARMATURE and 
COIL 


General Electric Co., Chemical Dept. 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

a ne Company, Schenectady 1, 
s 


Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

Varfiex Corp., Rome, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

CORD, INSULATED. See Wire and 
Cable, Insulated 

CORD, RESISTANCE LINE. See Re- 


sistance Line Cords. 


CORD SETS 

Belden Mfg. Co., 4633 West Van Buren, 
Chicago 44, Ill. 

Cornish Wire Co., Inc., 15 Park Row, 
New Mork 7, N. Y. 

Electric Auto-Lite Co., Toledo, O. 

Essex Wire Corp., Monticello, Ind. 

General Electric Co., Section W11-1122, 
Construction Materials Dept., Bridge- 


port 2, Conn. 
Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 
Phalo Plastics Corp., 25 Foster, 
ter 8, Mass. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. 


Worces - 


CORES, POWDERED IRON. See Pow- 


dered Metal Products. 


CORES, REFRACTORY. See Ceramics. 


CORES, TRANSFORMER 


Acme Elec. Corp., 353 Water, Cuba, N.Y. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 9507 Arch, Lancas 
ter, Pa. 

COUNTERS 

Bristol Company. 153 Bristol Rd., Water- 
bury 91, Conn. 

Veeder-Root, Inc., Hartford 2, Conn. 

COUPLINGS, FLEXIBLE 


Crocker-Wheeler Electric Manufacturing 
Co., Div. Joshua Hendy Corp., Ampere, 


N. J. 

Hilliard Corp., 106 W. 4th, Elmira, N. Y. 

—_ Mfg. Co., Erie, Pa. (Bonded Rub- 
er) 

Westinghouse Electric Corp., P. 0. Box 
863, Pittsburgh, Pa. 


CRYSTAL UNITS, QUARTZ 
Federal Telephone and Radio Corp., Dept. 


E-316, 100 Kingsland Rd., Clifton, 
N. J. 
DECALCOMANIAS 


Meyercord Co., Dept. 7-1, 5223 W. Lake, 
Chicago 44, Ill. 


DIAL LIGHT ASSEMBLIES. See Light, 
Pilot & Indicator. 


DIALS, PANEL and INSTRUMENT 


Etching Co. of America, 1520 Montana, 
Dept. E-6, Chicago 14, Ill. 
Mica Insulator Co., Schenectady 1, N. Y¥ 


DIE CASTINGS. See Castings, Die, 


DIE CASTING MACHINES 


Kux Machine Co., 3942 W. 
Chicago 24, Il, Meters &., 


DIELECTRIC HEATING UNITS, 
High Frequency Heating Units, 


DIES, LAMINATION and 
PERFORATING 


Advance Die & Tool Co., 6800 
Ave., Cleveland 2, O. Medion 

Crescent Tool & Die Compan 
Southfield Rd., Lincoln Park 25° Mi 


DRAFTING 
MATERIAL 


Eastman Kodak Co., Photo- 
graphic Div., Rochester 4, N. Y, 
a & Esser Co., Hoboken, N, J 
ost Co., Frederick, "3650 N. Avondale 
Ave., Chicago 18, Tl. " 

592, 


Zeenat and 


Industrial 


RapiDesign, Box 
Calif. 


Inc., 


Glendale, 


DRILLING and TAPPING MACHINES 


Govro-Nelson Co., 1933 Antionette, De- 
troit 8, Mich. 7 


DRILLS, AIR FEED 
Keller Tool Co., Grand Haven, Mich. 


DRIVES, ELECTRONIC 


Federal Electric Products Co., 
Newark 5, N. J. ~ om 
General Electric Co., Section E676-289 
Apparatus Dept., Schenectady 5, N, Y. 
Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, 0. ‘‘yg," 


Westinghouse Electric Corp., P. 0. 
868, Pittsburgh 30, Pa. 

DRIVES, V-BELT 

Allis-Chalmers Mfg. Co., 937A 8. 10. 


Milwaukee 1, Wis. 
Dayton Rubber Co., Dayton 1, O. 
United States Rubber Co., 1230 Avenue of 
the Americas, New York 20, N. Y. 


DUPLICATING MACHINES, DIELESs. 
See Benders, Brakes & Shears. 


DYNAMOMETERS 

Eaton Mfg. Co., Dynamatic Div., Cleve- 
land, Ohio. 

ELECTRICAL SHEETS. See Steel, 


Electrical. 


ELECTRONIC COMPONENTS. See Spe- 
cific headings. 


ENAMELING SHEETS. See Steel — 
Commercial Forms & Grades. 

ENAMELS. See Lacquers, Enamels & 
Varnishes, Finishing. 

EXPRESS SERVICES 

Air Express Div., Railway Expres 


Agency, Dept. 26, 230 Park Ave., New 
York 17, N. Y. 


EYELET ATTACHING MACHINES 
os Segal, 25 Beekman, New York 7, 


EYELETS 


American Brass Co., Waterbury 88, Conn 
Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 


FABRICS, ELECTRICALLY CONDUC- 
TIVE 


Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 


FABRICS, INSULATING (Sheets and 
Tapes) 
Glass-Fiber, V'arnished Cambric, Cotton, 


Linen, Silk, etc. (See also Tubing and 


Sleeving, Braided Fabrics; Tape and 
Sheeting, Synthetic Resin) 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Bentley-Harris Mfg. Co., Dept. M-34, 
Conshohocken, Pa 


Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 


Celanese Corp., 180 Madison Ave., New 
York 16, N. Y¥. 
General Electric Co., Chemical Dept. 


(8-5) 1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Til, 
Irvington Varnish & Insulator Co., Irv- 


ington 11, N. J. 

Johns-Manville Corp., 22 E. 40, New 
York 16, N. Y. 

Mica Insulator Co., Schenectady 1, N. Y¥. 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio, 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 


Inc., 51 


New Jersey Wood Finishing Co., Elee- 
trical Insulation Dept., Woodbridge, 
N. J. 


ELECTRICAL MANUFACTURING 


BRAES, s 








Complete CARBON BRUSH DATA 
for Single Phase and 
Fractional H. P. Motors 


Here, in one handy 
vyolume, is complete 
Brush Replacement 
Data—from ABC Oil 
Burners to Wotton 
Battery Charges. 





Brushes are listed under the maker's name 
and under the motor manufacturer’s — fans, 
tools, pumps, floor polishers, pneumatic tools, 
etcetera. Completely indexed and profusely 
illustrated. Yours for the asking and deserv- 
ing a permanent place in your reference file. 


SEND FOR YOUR FREE COPY NOW 





BECKER BROTHERS CARBON co. 
3450 SOUTH 52nd. AVE. CICERO 50, ILL. 





PROFIT FROM SPEEDCRAFT 
EXPERIENCE 


For over 21 years SPEED- 
CRAFT WIRE STRIPPERS 
have been pioneering new 
improvements and new 
techniques in Wire Strip- 
ping operations. If you 
have a_ wire strippin 
problem or want to chec 
up on latest wire strip- 
ping methods it will pay 
you to consult us. 
CPEEDCRAFT IS SUPERI- 
OR BY EVERY COMPAR- 





Write for complete information — sending wire samples — no obligation. 


1729 EASTHAM AVE. 
E. CLEVELAND, OHIO 


WIRE STRIPPER CO. 


McMillan suHapep pote 
NS ~MOTORS 


4 POLE — 4s — Yioo H. P. 
Built with the greatest 
precision and designed 
to give years of quiet, 
efficient service. 


McMillan phe lbedhah hha COMPANY 


INDEKE 


BUILDING li 
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«% Don’t Say 


“UT CAN'T HAPPEN 


Unavoidable operational impacts as well as careless handling quite 
often subject portable electrical connectors to conditions as bad as 
the scene pictured above. When this happens many apparently good 
connectors fail quickly or develop loose contacts and insulation cracks, 


Not MINES Portable Plugs and Sockets however ... they're too sturdy 
to mind everyday abuse. Molded of Neoprene rubber, as integral 
units to their cables, MINES Connectors have many inherent advan- 
tages over molded phenolic, plastic or porcelain types. They can't 
crack or shatter, are less bulky and safer to handle, and are highly 
resistant to the deteriorating effects of grime, fluids, humidity and 
temperature changes. 


A MODEL FOR EVERY NEED 


There’s a MINES plug, Receptacle or Insert for practically any 
standard electrical need ... and our Engineering Department stands 
ready at all times to assist in working out special problems without 
obligation. 

Four popular connector styles are described below. The best design 
for your requirements depends on the dimensional restrictions and 
Electrical Characteristics of the job under consideration, 


(1) ROUND PUSH-PULL STYLES — 


Best for general applications. 
No. 2-125M portable male illustrated. 


(2) ROUND PUSH-LATCH STYLES — 


Cannot become accidentally disengaged. 
No. B2A187F portable female illustrated, 


(3) STRAIGHT PIN BIGUN STYLES — 


Usually used with heavier currents, 
No. D2-218RM portable male illustrated, 


(4) OVAL PUSH-PULL STYLES — 


Lay flat, offer less obstruction. 
No. 330F portable female illustrated. 





To Insure Perfection—MINES 
CONNECTORS are fluoroscoped. 


Check your needs now! then write for details 
on how MINES Connectors will do a better job for 
you, too 





MANUFACTURED BY 


MINES EQUIPMENT COMPANY 


4223 CLAYTON ave, MINES ST. LOUIS 10, MO. 
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Precision 
LAMINATION 
DIES 


Leading motor and 
electrical parts manu- 
facturers look to Cres- 
cent for accurate, 
production 
of lamination dies. A 
typical Crescent job is 
the Segmental Type 
Stator Lamination Die 
shown here. Crescent 
precision dies are 
made to your specifi- 
cations or designed 
from your part prints. 
For full information, 
ask for our new bulle- 
tin, “Specialists in 
Precision.” 

















Stamping & Assembly 
Facilitie: 
Also Available 


TOOL AND 
DIE COMPANY 


1780 Southfield Road Lincoln Park 25, Mich. 


Square ¢ Rectangular ¢ Triangular 
Round and Half-Round 


With a wide range of stock arbors... 
plus the specialized ability to engineer 
special tubes .. . PARAMOUNT can 
produce the exact shape and size you 
need for coil forms or other uses. 
Hi-Dielectric,. Hi-Strength. Kraft, Fish 
Paper, Red Rope, or any combination, 
wound on automatic machines. Toler- 
afices plus or minus .002”. Made to 
specifications or engineered for you. 


INSIDE PERIMETERS FROM .592” TO 19.0° 


PARAMOUNT PAPER TUBE CORP. 
612. Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 
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Owens-Corning Fiberglas Corp., Dept. 966 
Toledo 1 


Westinghouse Electric Corp., P. 0. Boa 
868, Pittsburgh 30, Pa. 

FANS & BLOWERS 

Emerson Elec. & Mfg. Co., St. Louis 21, 
Mo. 

Fasco Industries, Inc., 250 Davis, 
Rochester 2, N. Y. 

Heinze Electric Co., 685 Lawrence, Low 
ell, Mass. 

Robbins & Myers, Inc., Motor Div.. 
Dept. C-79, Springfield 99, Ohio 
Signal Ele tric Mfg. Co., Dept. B-7, 
Menominee, Mich. 

FASTENERS. (Bolts & Nuts; Inserts; 
Studs; Pins; Rivets; Screws; Washers.) 


Bolts and Nuts 


Machine Bolts and Nuts 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring Assembly Nuts 
(D) 

Screw Thread Inserts (E) 

Headed and Rolled Thread Parts— 


(A) 


Studs, ete. (Cold Upset) (F) 
Spade Bolts (S) 
Allen Manufacturing Co., Hartford 2, 
Conn. (ACF) 
Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (A) 
American Screw Co., Providence 1, R. I. 
(BF), (Cold Heated Screws) 
Anti-Corrosive Metal Products Co., Castle- 


ton-on-Hudson, N. Y. (A) 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 

Burndy Engineering Co., New York 54, 
ix =: Me 

Camcar Products Co., 608—18th Ave 
liockford, Ill, (F) 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, Ill (A) 

Chase Brass & Copper Co., Dept. EM79 
Waterbury 20, Conn. (AC) 

Clark Bros. Bolt Co., Milldale, Conn. 
(ABF) 

Continental Screw Co., New Bedford, 
Mass. (AB) 


Elastic Stop Nut Corp. of America, 2330 


Vanuxhall Rd., Union, N. J. 


Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. (ABF) 

Harper Co., H. M., Dept. F, Morton 
Grove, Ill. (ABC) 

Lamson & Sessions Co., 1971 W. 35th, 
Cleveland 2, 0. (ABCDF) 

Milford Rivet & Machine Co., Dept. E, 
871 Bridgeport Ave., Milford, Conn. (B) 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4. 0. (ABCDEF) 

New England Screw Co., Keene, N. H. 
(B) 

Palnut Company, Inc., 66 Cordier, Irving- 
ton 11, N. J. (C) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (AB) 


Progressive Mfg. Co., » Norwood, Tor- 


rington, Conn. (ABF 

Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc. 2501 N. Keeler Ave., 
Chicago 39, Ill, (D) 

Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Ill. (ABF) 

Thompson-Bremer & Co., 1640 W. Hub- 
bard, Chicago 22, Ill. (C) 

Tinnerman Products, Inc., 2040 Fulton 
Road, Cleveland 13, O. (D) 

Townsend Co., New Brighton, Pa. (BEF) 
United-Carr Fastener Corp., Dept. 13, 


Cambridge 42, Mass. 


Pins—Cotter (F); Locking and Taper (G) 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (F) 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. (F) 

Eaton Mfg. Co., Reliance Div., Massilon, 
oO. 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (F) 

Lamson & Sessions Co., 1971 W. 5th, 
Cleveland 2, O. (F) 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. (F) 

Pre-Assembled Washers and Screws 

American Screw Co., Providence 1, R. I. 

Camcar Products Co., 608—l18th Ave., 


Rockford, Ill. 


Central Screw Co., 3501 S. Shields, Chi- 


cago 9, ; 
Continental Screw Co., New Bedford, 
Mass. 
— Mfg. Co., Reliance Div., Massilon, 
Eleo Tool & Screw Corp., 1916 Broad- 
way, Rockford, III. 
Lamson & Sessions Co., 1971 W. 85th, 


Cleveland 2, O. 

National Lock Co., Rockford, Ill 

National Screw & Mfg. Co., 2440 E. 
Cleveland 4, O. 

New England Screw Co., Keene, N. H. 

Pheoll Mfg. Co., 5700 W. Roosevelt, Chi- 
cago 50, Ill. 

Russell Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. Y. 

Shakeproof, Inc., 2501 N, 
Chicago 39, Ill. 

Stronghold Screw Products, 
Hubbard, Chicago 12, Ill. 


75th, 


Keeler Ave., 
Inc., 212 W. 
Recessed Head Screws 


Allmetal Screw Products Co., Inc., 
Greene, New York 13, N. ¥. 


33 


American Screw Co., Providence 1, R., 

Blake & Johnson Co., 1495 Themen 
Ave., Waterville 48, Conn. 

Camcar Products Co., 608—18th Ave 
Rockford, Ill. af 


Central Screw Co., 3501 S. Shields, Chi. 


cago 9, Ill. 
Chase Brass & Copper Co., Dept. EM79 
Waterbury 20, Conn. r 
= Screw Co., New Bedford, 


Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. 


Harper Co., H. M., Dept. F, Morton 
Grove, Ill. 

International Screw Co., 9446 Roselaw 
Ave., Detroit 4, Mich. 

Lamson & Sessions Co., 1971 W. 85th 
Cleveland 2, O. 

Milford Rivet & Machine Co., Dept. £ 


871 Bridgeport Ave., Milford, Conn. 
National Screw & Mfg. Co., 2440 E. 75th 
Cleveland 4, O. 
New England Screw Co., Keene, N. H. 


Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. 

Pawtucket Screw Co., Pawtucket, R, } 

Pheoll Mfg. Co., 5700 W. Roosevelt, Chi. 
eago 50, Ii. 

Reading Screw Co., Norristown, Pa, 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave, 
Chicago 39, Til. 5 

Southington Hardware Mfg. Co., South 
ington, Conn. 

Sterling Bolt Co., 219 W. Jackson, Chi 
cago 6, Ill, 

Stronghold Screw Products, Inc., 212 W 


Hubbard, Chicago 12, Ill. 

Wolverine Bolt Co., 9685 Grinnell, Detroit 
13, Mich. 

Rivets 

Allmetal Screw Products Co., 33 Greene 
New York 13, N. Y. 

Aluminum Co. of America, 615G Gulf 
Bldg., Pittsburgh 19, Pa 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. 


Chicago Rivet & Machine Co., 9609 W 
Jackson Blvd., Bellwood, Ill. 

Clark Bros. Bolt Co., Milldale, Conn. 

du Pont de Nemours & Co., Inc., E, L.,, 
Explosives Div., Wilmington 98, Del. 

Harper Co., H. M., Dept. F, Morton 
Grove, Ill. 

Milford Rivet & Machine Co., Dept. E. 
871 Bridgeport Ave., Milford, Conn. 


National Screw & Mfg. Co., 2440 E. 75th. 
Cleveland 4, O. 
Penn Ri-vit & Machine Co., 254 Hunt 


ington, Philadelphia 33, Pa. 
Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 
Russell, Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 


Sterling Bolt Co., 
Chicago 6, Ill 


219 W. Jackson Blvd.. 


Townsend Co., New Brighton, Pa. 

Serews—Cap and Set, Machine (H); 
Self-Tapping (J) 

Allen Mfg. Co., Hartford 2, Conn. (H) 

Allmetal Screw Products Co., 33 Greene. 
New York 13, N. Y. (H) 


Aluminum Company of America, 615 Gulf 
Bidg., Pittsburgh 19, Pa. 

American Screw Co., Providence 1, R. 1 
(HJ) 

Anti-Corrosive Metal Products Co., Castle 
ton-on-Hudson, N. Y. (H) 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, ‘Conn. (HJ) 

Bristol Company, 153 Bristol Rd., Water 
bury 91, Conn. 


Buffalo Bolt Co., North Tonawanda, N. ¥ 
(H) 

Camcar Products Company, 608—18tb 
Ave., Rockford, Ill. (JH) 

Central Screw Co., 3501 8S. Shields Ave.. 
Chicago 9, Ill. (F) 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. (H) 

Clark Bros. Bolt Co., Milldale, Conn, (H) 

Continental Screw Co., New Bedford. 
Mass. (HJK) 

Elco Tool & Screw Corp., 1916 Broadway. 
Rockford, Ill. (HJ) 

Iiarper Co., H. M., Dept. F, Morton 
Grove, Ill. (HJ) 

Lamson & Sessions Co., 1971 W. 85th. 


Cleveland 2, 0. (HJ) 

Milford Rivet & Machine Co., Dept. E. 
- Bridgeport Ave., Milford, Conn 
(HJ) 

National Screw & Mfg. Co., 2440 E. 75th, 
Cleveland 4, O. 


New ” es Screw Co., Keene, N. H 
(HJ) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y¥. ( 


) 

Penn-Ri-vit & Machine Co., 254 Hunt- 
ington, Philadelphia 33, Pa. 

Progressive Mfg. os 44 Norwood, Tor- 
rington, Conn. (H 

Russell, Burdsall & ward Bolt & Nut 
Co., Port Chester, N. Y. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Til, (H) 

Standard Pressed Steel Co., Box 594, Jen 
kintown, Pa. (H) 

Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Ill. (HJ) 

Townsend Co., New Brighton, Pa. (J) 


Lock and Spring (L) 


Allmetal Screw Products Co., Dept. EL, 
83 Greene, New York 13, N. “F (K) 

Anti-Corrosive Metal Products Co., Castle- 
ton-on-Hudson, N. Y. (K) 


Washers—Flat (K); 


ELECTRICAL MANUFACTURING 


you can BE SURE.. te i75 


Westinghouse 







a-c motor upkeep costs 


Here’s how Life-Line motors can save you half the upkeep 
cost, and more. 

A recent survey of 114 large motor users—operating 
131,626 a-c motors of 1 to 50 hp—shows how much 
motors really cost when you figure actual “Life Cost’. 

The survey shows that the yearly average cost of 
periodically lubricated motors was $270 for every 
hundred motors installed. 

On lubrication cost alone, Life-Line motors saved 
this $270. That’s because Life-Line requires no periodic 
lubrication—no added lubrication of any kind. 

The survey also indicates that the yearly outage cost 
per hundred motors, for repairs and lost machine and 
man-hours, was $960. 

The record of 500,000 Life-Line motors in service, 
to date, indicates a failure rate averaging less than half 
that of conventional motors covered by this survey. This 
means over 50% indicated reduction in motor outage 
costs—in short, a possible saving of $480 per year with 
Life-Line. 

Add these savings—$270 for lubrication plus $480 


JULY 1949 


for outages—and the result is $750 per hundred motors 
per year. 

Can you afford to pass up savings like these? Get 
the facts on the savings possible in your plant. Ask 
your nearby Westinghouse representative for a copy of 
B-4321 “How to Cut Motor Costs $750”. Or write 
Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. j-21514 
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Slot Lining Simplified 


with COPACO 


Electrical Insulating Papers 









dielectric Cottrell electrical 

insulating Papers, designed > os your most ex- 
; . ; 

oeene Soeepeidons are availa ie im various grades 


COPACO—A 100% Rag, glaze roll finished 
recommended for applications requiring Stetert Oe. 
gree of chemical purity combined with maximum 
physical strength. 
COPAREX-S—aA low priced, 100% Rag, glaze roll 
Se ee ee ioe aeaticntions where 
maxi economy and t ysi characteristi 
ae Rag paper are seuolael. ae 
dielectric strength of the above grades usuall 
exceeds 300 volts per mil. Available in iichennaes 
— 005” to .030". Supplied om maneee 30” by 
or in ti F i 
no “we = _ ro 50’ to 2000’ in 


COTTRELL PAPER COMPANY, Inc., Fall River, Mass. 
Factory: Rock City Falls, N. Y 


. 











ELECTRICAL FITTINGS 


A dependable source of supply 
for Electrical Terminals, Lugs, 
Fuse Clips, etc. Write today for 
catalog bulletins, or ask for quo- 
tation on your requirements. 


H. B. SHERMAN MFG. CO. 
BATTLE CREEK, MICHIGAN 


of every description 
—for every purpose 


@ Dependable Delivery 
Promises 


e@ Performance 
@ Accuracy 




















No broken promises. . . . No costly shut down for you. 
- - » You can deliver your product in time. .. . We offer 
immediate delivery——-REMEMBER THIS . . . Your product 
is no better than the spring you put into it. 


WRITE, WIRE OR PHONE 


ACE SPRING MFG. COMPANY, Inc. 


= 77 WEST HOUSTON STREET, NEW YORK 12, N. Y. 
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Semeietet Spring Corp., Bristol, Conn 

(KL) 

Barnes Co., Wallace, Bristol, Conn. (KL, 

Barnes-Gibson-Kaymond Div., Associated 
Spring Corj., 6400 Miller Ave., Detroit 


1l, Mich. 
Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 


Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn, (KL) 

Clark Bros. Bolt Co., Milidale, Conn. (H) 

Dunbar Bros. Co. Div., Associated Spring 


Corp., Bristol, Conn. 
Eaton Mfg. Co., Reliance Div., Massil 
lon, O. (L) 


Gibson Co., William D., Div., Associateu 
Spring Corp., lsv0 Clybourn Ave., Chi 
cago 14, lll, (KL) 

Harper Co., H. M., Morton Grove, Il. 

Hubbard Spring Co., M. D., 525 Central 


Ave., Pontiac 12, Mich. (K) 
Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, Ill. 
1971 W. 85th, 


Lamson & Session Co., 
Cleveland 2, 0. (KL) 
Ohio Div., Associated Spring Corp., 1712 
East First St., Dayton, Ohio (KL) 
Palnut Company, Inc., 66 Cordier, irving- 
ton 11, N. J. (L) 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 

Shakeproof, Inc., 2501 Keeler Ave., Chi- 
cago 39, Ill (L) 

Sterling Bolt Co., 219 W. Jackson Blvd., 
Chicago 6, Ill. 

Thompson-Bremer & Co., 1640 W. Hub- 
bard, Chicago 22, Ul. (KL) 

Wrought Washer Mfg. Co., 2200 S. Bay, 
Milwaukee 7, Wis. (KL) 


FELT 


American Felt Co., 
Glenville, Conn. 


16 Glenville Rd., 


Felt Proaucts Mfg. Co., 1536 Carroll 
Ave., Chicago 7, Ill. 
Western Felt Works, 4035-4117 Ogden 


Ave., Chicago 23, Ill. 


FIBRE, PHENOLIC. See Plastics, Lami- 
nated. 


FIBRE, VULCANIZED. Sheet, 


Rod, Tubing) 


Baer Co., N. 8S., 7-11 Montgomery, Hill- 
side 5, N. J. 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, Lil. 

Mitchell-Kand Insulation Co., Inc., 51 


(Board, 


Murray, New York 7, N. Y. 
National Vulcanized Fibre Co., Wilming- 
ton 99, Dei, 
West Virginia Pulp & Paper Co., 230 
Park Ave.. New York, N. Y. 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Mfg. Co., Div. Chrysler Corp., 
Dept. B, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. 

Moraine Products Division, General Mo- 
tors, Dayton, O 


FILTERS, RADIO INTERFERENCE 


Federal Telephone and Radio Corp., Dept. 
-—. 100° Kingsland Rd., Clifton, 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

oe & Co., Inc., P. K., indianapolis 
, And. 

Sprague Klectric Co., North Adams, Mass. 


PRODUCT. 
hes. 


FINISHES, 
Enamels & Varnis 


FLEXIBLE SHAFTING 
Walker Turner Div., Kearny & Trocker 
Corp., Plainfield, N. J. 


FLUORESCENT LAMP AUXILIARIES 
Kor Kesiswors, see Resistors, Instru- 
ment & Kadio; See also Capacitors. 


Acme Electric Corp., 357 Water, Cuba, 
me & 


See Lacquers, 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 6, Conn. 

Chicago Transformer Div., Kssex Wire 
Corp., 3501 Addison, Chicago 18, Ill. 

Davis & Co., Dean W., 1006 First, Kent- 


land, Ind, 
General Electric Co,, Section W11-1122, 
Bridge- 


Construction Materials Dept., 
port Zz, Conn. 

Gramer Co., 2734 N. Pulaski Rd., Chi- 
cago 39, fll. 

Sprague Electric Co., No. Adams, Mass. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


FOOT SWITCHES. 


FORGINGS 


Aluminum Company of America, 
Gulf Bidg., Pittsburgh 19, Pa. 
inum.) 

American Brass Co., Waterbury 88, Conn. 

Kevere Copper & Brass, inc., 230 Pars 
Ave., New York 17, N. Y¥. (Non- 
ferrous.) 

Scovill Mfg. Co., Forgings Div., 18 Mill, 
Waterbury 91, Conn. (Non-ferrous.) 


See Switches. 


2179G 
(Alum- 


FURNACES. See Ovens & Furnaces. 
FUSE HOLDERS, MOUNTINGS and 
CLIPS 


Burndy Engineering Co., New 
moe Tok 0 


Ideal Industries, Inc., 1008 Park Ave, 
Sycamore, A 
Iisco Copper Tube & Products, Inc., Cin. 
cinnati 27, O. 
Howard B. Jones Div., Cinch Mfg. Corp 
see w. Gestae, Chicane Be. 
Littelfuse, Inc., venswood 
ae Oe Frank’ W 13 ee 
orse Co., -, 1300 Soldiers Fielg 
Rd., Boston 35, Mass. ” 
— Mfg. Co., H. B., Battle Creek 
ch, 


FUSES 
Canty, Engineering Co., New York 54, 


General Electric Co., Section E669-67 
Apparatus Dept., Schenectady 5, N. Y' 

Littelfuse, Inc., 4761 Ravenswood Ave. 
Chicago 40, Ill. , 

Westinghouse Electric Corp., P. 0. Bog 
868, Pittsburgh 80, Pa. 


GAGES, TEMPERATURE and VACUUM 

Bristol Co., The, Waterbury 91, Conn. 

Edison, Inc., Thos, A., Instrument Diy. 
292 Lakeside Ave., W. Orange, N. J, 

Electric Auto-Lite Co., Toledo 1, Ohio 

Stokes Machine Co., F. J, 5996 Tabor 
Rd., Philadelphia 20, Pa. 


GALVANOMETERS. See Instruments. 


GASKETS 
Armstrong Cork Co., 9507 Arch, Lancas- 


ter, iy (Cork and Rubber Composi- 
tions. 

Felt Products Mfg. Co., 1536 Carrol) 
Ave., Chicago 7, Ill. 


Garlock Packing Co., Palmyra, N. Y. 

General Elec. Co., Chemical Dept., Pilas- 
tics Div. (BG-11), 1 Plastics Ave.. 
Pittsfield, Mass. 

United States Rubber Co., 1230 Avenue 
of Americas, New York 20, N. Y. 


GEARMOTORS. See Motors. 


GEARS and PINIONS, METAL 

Amplex Mfg. Co., Div. Chrysler Corp., 
Dept. B, Detroit 31, Mich. 

Beaver Gear Works, 1035 Parmele, Rock 


ford, Ill. 
Gear Specialties, 2635 W. Medill Ave., 


Chicago 47, IL 

Moraine Prods., Div. General Motors. 
Dayton, O. 

Ohio ad Co., 1858 E. 179, Cleveland 
10, O. 

Perkins Machine & Gear Co., Circuit 
Ave., Springfield 2, Mass. 

Shakeproof, Inc., 2501 N. 
Chicago 39, Ill. 


Westinghouse Elec. Corp., P. 0. Box 868, 
Pittsburgh 30, Pa. 


Keeler Ave., 


GEARS and PINIONS, NON-METAL- 
LIC. See Fibre, Vulcanized; Plastics. 


GENERATORS. See Motors. 
GLASS-BONDED MICA 


General Electric Co., Chemical Dept. 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 

National Electric Coil Co., Columbus 16, 
Ohio. 


GLASS-FIBER, YARNS, CLOTH ane 
TAPE. See Fabrics, Insulating. 


GLASS, TECHNICAL 
Kopp Giass, Inc., Swissvale, Pa. 


ROLLED (Plate and Wire). 


Metals & Controls 
Attleboro, Mass. 
105 Chestnut, New- 


GOLD, 


General Plate Div., 
Corp., 407 Forest, 

Wilson Co., H. A., 
ark 5, N. J. 


GRAPHITE. See Carbon and Graphite. 


GREASE, BEARING 


Norma-Hoffmann Corp., Stamford, Conn. 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., 500 Michigan Ave.. 
Kenilworth, N. J. 
Walker Co., George, 118 Amsterdam 
Ave,, Passaic, N. J. 


HARNESS and ASSEMBLIES, WIRE 


Belden Mfg. Co., 4683 West Van Buren 
Chicago 44, Il. 

Drake Mfg. Co., Dept. M, 1707 W. Hub 
bard, Chicago 22, 


Electric Auto-Lite Co., Port Huron 
Mich. 
Essex Wire Corp., Monticello, Ind. 


Federal Telephone & Radio Corp., Dept. 
E-216, 900 Passaic Ave., E. Newark, 
N. J. 

General Electric Co., Section Q39-222. 
Construction Materials Dept., Bridge- 
port 2, Conn. 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. 

Phalo Plastics Corp., 25 Foster, Worces- 
ter 8, Mass. 


HEATING ELEMENTS and UNITS 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 


ELECTRICAL MANUFACTURING 


COLL 


Alternating Current 


WORK 


SOLENOIDS 


“LOWER cost 


Electrical steel is wound to form cylindrical plunger. Impreg- 
nated coil enclosed in drawn frame. Assures low iron loss in 
less space than conventional stacked lamination construction. 
Greater flexibility in mounting. Cylindrical plunger permits 
clevis to be rotated to any position. 
Consider this solenoid where space and cost are factors. 
Available with continuous duty magnet coils to 600 volts A.C. 
For more complete information write for Work Solenoid 


Bulletin No. 610. Address Department L.-7. 
R-B-M DIVISION, Essex Wire Corporation 


Logansport, Indiana 


soy e ’ 


AND MAGNETIC ELECTRI 
—FOR AUTOMOTIVE. INDUSTRIAL OMMUNICATION AND ELECTRO 





e DO YOU MAKE SMALL MOTORS? 
e WE WIND SMALL ARMATURES. 


LET’S GET TOGETHER 


WE CAN SAVE YOU MONEY! 


Orders of 1,000 to 5,000 75c up. 
Orders of 10,000 to 20,000 65c up. 


Every Armature Guaranteed. No Set-up or Tooling Charge. 


ARMATURE ENGINEERING COMPARY, INC. 


60 BERGEN TURNPIKE RIDGEFIELD PARK, N. J. 


BURNLEY 


THE ORIGINAL 


an A FAVORITE 
5} FOR 45 YEARS 


OTT Tee 
OMA LITTLE PASTE THEN One 
MAKES SOLDER FLOW 
wateremlen” Labiceteces QUICK AND FAST 
Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA 


JULY 1949 
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developed to fit your needs 
| AT LOWER COST 
| through interchangeable parts 


No matter what your current control problem may 
be, McGill has, or will develop, a special use switch 
to handle it safely and dependably. Development 
costs are less because McGill, in its years of experi- 
ence, has devised a number of basic and inter- 
changeable component parts capable of being com- 
bined to fit every need. Quality is closely controlled 
so that the special switch you buy is rugged, pre- 
cise, dependable . . . for years of service in your 
product. The following are typical of Levolier Spe- 
cial Use Switches: 


< 
> 
\ 
x 
N 
3 
x 
























No. 265 — 6 amp. = 125 V 
Double Pole Double Throw 


The No. 265 Special Levolier 

switch will control a complete 
line cutoff. Load leads may 
be winding of a motor, or, by 
interchanging the load leads 
it is possible to use the switch 
as a pole changer. Four pull 
cycle: load 1 — off — load 
2 — off. 


No. 473 — 6 amp. — 125 V 
Double Pole Triple Throw 


The No. 473, 3 speed motor 

switch is designed to con- 

trol the motor speeds of a 

fan by means of a choke 
coil that is connected across 
the line. The off-position of 
the switch disconnects the 
coil, as well as the motor 
from the line. 





POPULAR STANDARD McGILL SWITCHES 





Model 41 Levolier No. 25 Toggle Switch 


6 amp. 125V, ""T” Rated 6 Amp. 125V “T” Rated 


Available through your Electrical Wholesaler 


eee x XA xX) 


\ 


Write for Catalog 43: © chiailhcesshishesiniastinisiiessiassaniilandaaaiaalsll 
McGill Oe Co., Inc. 

250 N. Campbell Street 

Valparaiso, Indiana 
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Are you lapping 
this source of 


helpful data? 


Eoacu month a wealth of technical 
literature dealing with properties and 
applications of metals, nonmetallic ma- 
terials, electrical and mechanical parts, 
finishes, etc., is made available by man- 
ufacturing sources. 


Advance copies of these new bulle- 
tins, booklets and catalogs are care- 
fully checked and evaluated by editors 
of ELECTRICAL MANUFACTUR- 
ING. Those releases judged to be of 
greatest significance to you, the prod- 
uct development engineer, are tersely 
reviewed in the monthly feature “Lit- 
erature ... Yours for the Asking.” 


Why not check immediately paves 
151-152 for the current month’s offer- 
ings? Use the handy reply card to re- 
quest those pieces that tie in with your 
current needs or which you would like 
to have on tap in your files for future 
reference. 


And make it a habit to check this 
literature facility each month. You'll 
find it a good way to keep abreast of 
new developments in materials and 
components that can aid you in your 
product design planning. 


Keep your “new literature” refer- 
ence file alive and up to date! 











Electric Heater Specialty Co., 55 E. 8th, 
New York 3, N. Y. 

Electro-Therm, 
Silver Spring, Md. 


Inc., 8026 Georgia Ave., 

General Electric Co., Section E668-67. 
Apparatus Dept., Sehenectady 5, N. Y. 

Hevi Duty Elec. Co., Milwaukee 1, Wis. 

Lewis Engineering Co., Naugatuck, Conn. 
Resistors, Inc., 5234 W. 26th St., Chi- 
eago 50, Il. 

Safeway Heat Elements, Inc., 76 Water 
St., Middletown, Conn. 

Vulcan Electric Co., Danvers 2, Mass. 
Westinghouse Electric Corp., 160 Mercer 
St., Meadville, Pa. 


HOISTS, PNEUMATIC. 
Tools and Equipment. 


See Pneumatic 


HOSE, FLEXIBLE METAL 


Johnson Metal Hose, 224 Mill, Waterbury 
88, Conn. 


HIGH-FREQUENCY HEATING UNITS 


Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Marion Electrical Instrument Co., Man- 
chester, N. H. 

Radio Receptor Co., Inc., Dept. MS-16, 
251 W. 19th, New York 11, N. Y. 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 
HIGH-NICKEL ALLOYS. See Nickel 


and Nickel Alloys. 


HOLDERS, COMMUTATOR BRUSH 


Phoenix Electric Mfg. Co., 711 W. Lake, 
Chicago 6, II) 


IMMERSION HEATER UNITS. See 
Heating Elements & Units. 


IMPREGNATING EQUIPMENT 
(Zanderol Process) 

Blaw-Knox Construction Co., 1525 Penn- 
sylvania Ave., N.S., Pittsburgh, Pa. 


IMPREGNATING COMPOUNDS. See 
Cement, Insulating and Sealing; Waxes 
and Compounds. 


INDICATORS, HEAT. See Thermom- 
eters. 

INDICATORS, SPEED. See Tachom- 
eters. 

INDUCTION HEATING. See High- 
Frequency Heating Units. 


INFRA-RED LAMPS. See Lamps, In- 
candescent and Infra-red. 


INSTRUMENTS, LABORATORY 
STANDARD 


Acme Electric Corp., 357 Water, Cuba, 


Eletro-Therm, Inc., 8026 Georgia Ave., 


Silver Spring, Md. 

General Electric Co. Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
Ohmite Mfg. Co., 4804 W. Flourney, 


Chicago 44, Til. 
Superior Electric Co., 
Bristol, Conn. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 
Weston Electrical Instrument Corp., 617 
et ae 


8069 Meadow St., 


Frelinghuysen Ave., Newark 5, N. 
INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 

Acme Electric Corp., 357 Water, Cuba, 
N > 


Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 
Burlington Instrument Co., 
Burlington, Iowa. 
Electric Auto-Lite Co., Toledo 1, Ohio. 
Federal Telephone and Radio Corp., Dept. 


Dept. D-69, 


E-316, 100 Kingsland Rd., Clifton, 
N. J. 

Ferranti Electric Co., 30 Rockefeller 
Plaza, New York 20, N. Y. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 


General Radio Co., 275 Massachusetts 
Ave., Cambridge 39, Mass. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Landis & Gyr, Inc., 104—5th Ave., New 
ps oe A A A 

Marion Electrical 
chester, N. H. 

Radio Corp. of America, Commercial En 
gineering Section, 41GY, Harrison, 
N. J 

Simpson Electric Co., 5200 W. Kinzie, 
Chicago 44, Ill 

Sterling Mfg. Co., 
Cleveland 2, O 
Superior Electric Co., 8069 Meadow St., 
Bristol, Conn. 


Instrument Co., Man 


9208 Detroit Ave., 


Triplett Electrical Instrument Co., Bluff 
ton, Ohio. 
Westinghouse Electric Corp., P. O. Box 


868, Pittsburgh 30, Pa. 
Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 


INSULATING MATERIALS. See Follow- 
ing Specific Headings: 


Cement, Insulating and Sealing 
Ceramics 

Cork and Cork Compositions 
Fabrics, Insulating 

Felt 





Fibre, Vulcanized 

Glass-Bonded Mica 

Insulation, Wire and Cable 

Mica, Molded and Laminated 

Paper, Insulating 

Plastics, Laminated 

Plastics Molding Materials 

Rubber and Rubber Products 

Sleeving and Tape, Asbestos 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resin 

Nine ands 

ubing and Sleeving, Braided F 

Tubing and Sleeving, Extruded Plastic 

Varnishes, Compounds and Resins 
Insulating : 

Waxes and Compounds 


INSULATION, WIRE and CABLE (Ce. 
ramic and Synthetic) 


Dow Corning Corp., Midland, Mich. 

du Pont de Nemours & Co., Inc., E. 1, 
Rubber Chemicals Div. F-2, Wilmington 
98, Del. 

Eastman Kodak Co., Rochester 4, N. y 

Goodrich Chemical Co., B. F., Dept. J-7 
Rose Bldg., Cleveland 15, O. ; 

Sprague Electric Co., No. Adams, Ma», 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. ¥ 


IRONS, SOLDERING. See Soldering 
Irons. 

JEWEL LIGHT ASSEMBLIES. See 
Lights, Pilot aond Indicator. 


KNOBS and HANDLES, MOLDED. See 
Plastics—Custom Molders. 


LABELING MACHINES 


Potdevin Machine Co., 1278—38th, Brook 
lyn 18, N. Y. 


LACQUER, ENAMELS and VAR 
NISHES, FINISHING 


Dow Corning Corp., Midland, Mich. 
(Silicone Resins and Varnishes) 

du Pont de Nemours & Co., E. 1., Fin 
ishes Dept., Wilmington, Del. 

General Electric Co., Chemical Dept. (8-5) 
Plastics Ave., Pittsfield, Mass. (Sili- 


cone) 

Maas & Waldstein Co., Newark 4, N. J 
Monsanto Chemical Co., Plastics Div., 
Dept. EMP-19, Springfield 2, Mass. 
Sherwin-Williams Co., Industrial Div., 

Cleveland 1, O. 


LAMINATED METALS, PRECIOUS ang 
BASE (Sheet, Tube and Wire) 


Baker & Co., Inc., 113 Astor, 
General Plate Div., Metals and Controls 
Corp., 407 Forest, Attleboro, Mass 
Makepeace, D. E., Co., Attleboro, Mass. 
Wilson Co., H. A., 105 Chestnut, New- 

ark 5, N. J. 


Newark 


LAMINATED PLASTICS. See Plastics 


LAMINATIONS, MOTOR AND TRANS 
FORMER 


Acme Electric Corp., 357 Water, Cuba, 
LAMPS, FLUORESCENT 
General Electric Co., Lamp Department 


Nela Park, Cleveland, O. 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


LAMPS, INCANDESCENT AND 
INFRA-RED 


General Electric Co., Lamp Department, 
Nela Park, Cleveland, O. 

North American Electric Lamp Co., 1082 
Tyler St. Louis 6, Mo. (Carbon). 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. 


LAMPS, MERCURY VAPOR 


General Electric Co., Lamp Department. 
Nela Park, Cleveland, O. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


LAMPS, MINIATURE 
Indicator) 


General Electric Co., Lamp Dept., Nels 
Park, Cleveland, O. (Neon Glow) 
Herzog Miniature Lamp Works, Inc., 
12-23 Jackson Ave., Long Island City 

a. Tee 
Littelfuse, Inc., 
Chicago 40, Ill. 
North American Electric Lamp Co., 1082 
Tyler, St. Louis 6, Mo. 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


(Pilot and 


4761 Ravenswood Ave.. 


LAVA. See Ceramics. 


LAYOUT STEEL BLUE 


Dykem Co., 2303-F N. 
6, Mo. 


llth, St. Loute 


LENSES, PRESSED GLASS 
Kopp Glass, Inc., Swissvale, Pa. 


ELECTRICAL MANUFACTURING 
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e Kitchen Fans e@ Furnace Controls 
@ Radio-Phonographs ® Action Displays 
e Business Machines e@ Sound Recorders 


There’s a full measure of dependable, long-lasting Smooth 
Power in each of these famous GI motors—1/70th H.P. and 
under. Built to rigid performance standards, they incorporate 
the same advanced features—including dynamic balancing of 
every rotor — which have long distinguished all General In- 
dustries products throughout the radio-phonograph industry. 





All models are available for either clockwise or counter-clock- MODEL B10 (1/79 0. 7 

wise rotation, with additional design modifications available 4-pole, shaded pole induction motor. 

where quantities warrant production line changes. Free Speed— 1740 R.P.M. Locked Rotor 
: : : j . Torque—4% in. oz.—H.P. (at 1500 R.P.M.) 

For blueprints and quantity price quotations, write, wire or —1/70; Dimensions: 3%” square x 3%” 

phone today. over bearing housings. Features include 


scientifically designed air intake...dual 
cooling fans... dynamically balanced 
rotor . . . self-aligning oiless sleeve 
bearings. 










MODEL D-6 (1/100 H. P.) 

4-pole, shaded pole induction 
motor. Free Speed—1735 R.P.M. 
Locked Rotor Torque — 2% in. 
oz. — H.P. (at 1400 R.P.M.) — 
1/100; Dimensions: 336” square 
x 2%” over bearing housings. 
Features include dual cooling 
fans . . . dynamically balanced 
rotor... self-aligning, oiless 
sleeve bearings. 


MODEL A-5 (1/250 H.P.) MODEL C-5 (1/300 H. P.) 

2-pole, shaded pole induction motor. 2-pole, shaded pole induction motor. 
Free Speed — 3470 R.P.M. Locked Rotor Free Speed — 3370 R.P.M. Locked 
Torque—1.2 in. oz.—H.P. (at 2800 R.P.M.) Rotor Torque — 0.9 in. oz. — H.P. 
— 1/250; Dimensions: 24” widex 334” long (at 2600 R.P.M.)—1/300; Dimen- 
x 24%” high. Features include novel bearing sions: 2” wide x 34” long x 214" high. 
construction which insures rigid and per- Features include accurately aligned 
manent alignment of motor shaft . . . oiless motor shaft... oiless bearings... 
bearings . . . dynamically balanced rotor. dynamically balanced rotor. 
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(Ye WE DO MAKE 


oA 


ASSEMBLING MACHINES 


Assembling small 
hardware hinges 
by inserting two 
hinge pins simul- 
taneously. 


Inserting mounting 
screws in cooking 
utensil handles. 


Automatic assem- 
bly of toy plastic 
wheels and axles. 


ee ee 


Maem ee [a 


2817 W. FORT ST. 





Motorized Hopper Units by the 
Detroit Power Screwdriver Com- 
pany are “tailor-made” for special 
assembling applications . . . They 
eliminate the manual handling of 
parts... Let us solve your 
production assembling problem 
... Contact us now; send special 
assembly and component parts 
for quotation. 


Pressing terminal studs in 
dry cell batteries. 


Assembling screw 
and fibre washer to 
cable clamp for 
electrical outlet 
box for shipping 


purposes. 


SCREWDRIVER CO. 


* DETROIT 16, MICH. 




































LIGHTS. MACHINE (Magnifiers) 


Stanley Electric Tools, 502 Myrtle, New 
Britain, Conn. 

Surty Mfg. Co., 4136 W. Kinzie, Chi 
cago 24, Ill. 


LIGHTS, PILOT and INDICATOR 


Arrow-Hart & Hegeman Electric Co. 
103 Hawthorne, Hartford 1, Conn. 
Cannon Elec. Dev. Co., Dept. B-118, 320% 

Humboldt, Los Angeles 31, Cal. 

Dial Light Co. of America, Inc., 900 
Broadway, New York 3, N. Y. 

Drake Mfg. Co., Dept. M, 1707 W. Hub 
bard, Chicago 22, Il. 

General Electric Co., Lamp Dept., Nela 
Park, Cleveland, 

Hart Mfg. Co., 211 “Bartholomew Ave 
Hartford 1, Conn. 

Square D Co., 4041 N. Richards, Mi! 
waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS 
See Fasteners. 


LOUD SPEAKERS 


Radio Corp. of America, Commercial En 
gineering Section, 41GY, Harrison, 


LUBRICATORS, OIL and GREASE 
Gits Bros. Mfg. Co., 1840 8S. Kilbourn 
Ave., Chicago 23, 1. 


Madison- -Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Inc., 
Fourth, Harrisburg, Pa. 
—- Brass Company, Waterbury 88, 


1504 N. 


Bededen Electrical Prods. on. 1290 
Central Ave., Hillside, N. 

Burndy Engineering Co., Tie. 107 
Bruckner Blvd., New York 54, N. Y. 

Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. 

Iisco Copper Tube & Products, Inc., Cin- 
cinnati 27, O. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Il. 

Krueger & Hudepohl, 5 E. Third, Cin- 
cinnati 2, O. 

Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Til. 

Morse Co., Frank W., 1300 Soldiers 
Field Rd., Boston 35, Mass. 

Patton- -MacGuyer Co., 17 Virginia Ave., 
Providence 5, R. I. 

Rajah Co., Bloomfield, N. J. 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Il. 

Sherman Mfg. Co., H. B., 

Phony tr Mich. 
reng Mfg. Corp., 1901 Cl ve. 
Chicago 14, TIl. a 


Superior Electric Co., 806 
Bristol, Conn. a ee Obs 


12 Barney, 


MACHINES. See Specific Headings. 
Balancing; Coil Winding; Die Casting; 
Drafting; Drilling and Tapping Ma- 
chines; Eyelet Attaching; Molding; 
Print; Rivet Setting; Screw Driving; 
Strippers, Wire. 


MAGNETIC MATERIALS. See Steel, 
Electrical; Magnets, Permanent; Mag- 
netic Recording Tape; Magnetic Re- 
cording Wire. 


MAGNETIC RECORDING TAPE 


Indiana Steel Products Co., 6 N. Michi- 
gan Ave., Chicago 2, III. 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 


MAGNETIC RECORDING WIRE 

Driver Co., Wilbur . 150 Riverside 
Ave., Newark 4, N. J. 

MAGNETS, PERMANENT 


General Electric Co., Chemical Dept., 
(8-5) 1 Plastics Ave,, Pittsfield, Mass. 

Indiana Steel Products Co., 6 N. Michi- 
gan Ave., Chicago 2, Ill. 


MATERIALS HANDLING EQUIPMENT 
Robbins & Myers, Inc., Crane & Hoist 
Div., Springfield, O. 


MERCURY SWITCHES. See Switches. 


METALS, LAMINATED. See Laminated 
Metals, Precious and Base. 


METALS, PRECIOUS. See Gold; Lami- 
nated Metal; Platinum; Silver. 


METALS, RARE 


Fansteel Metallurgical Corp., 
cago. P 
Mallory & Co., 

6, Ind. 


METERS. 


North Chi- 
Inc., P. B., Indianapolis 


See Instruments. 


MICA, GLASS-BONDED. See Glase- 
Bonded Mica. 


MICA, MOLDED and LAMINATED 


(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 


Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 





General Elec. Co., Chemical Dept. (8-5) 
1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers oi 565 W. 
Washington Blvd., Chicago 6, Ill, 

— Co., 16 Macallen, Boston 27, 

ass. 
Mica Insulator Co., Schenectady 1, N. y, 
Mitchell- Band Insulation Co., Ine 5] 


Murray, New York 7, N. Y. oe 
National Electric Coil Co., Columbus 16 
Ohio. F 


New England Mica Co., Inc., 30 Woerd 
Ave., Waltham, Mass. 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park Ave, 
Sycamore, IIL. , 


MICROFILM EQUIPMENT 


Eastman Kodak Co., Industrial Photo- 
graphic Div., Rochester 4, N, Y, 
(Micro-Film Machines) 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica. 
Plastics, Rubber. 


MOLDING MACHINES, PLASTICS 


Kux Machine Co., 3942 W. Harrison, 
Chicago 24, 

Roe kford Machine Tool Co., Plastics Div., 
2530 Kishwaukee, Rockford, Til. 
Stokes Machine Co., 5996 Tabor Rd.. 

Philadelphia 20, Pa. 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 


Fansteel Metallurgical Corp., North Chi- 
cago, Ill. 


Mallory & Co., Inc., P. R., Indianapolis 
8, Ind. 


MOTORS. See Table on Page 224. 


MOTOR CONTROLS and STARTERS. 
See Controllers, Motor; Push Button 
Stations. 


MOUNTINGS,. RUBBER and 
SYNTHETIC 


Lord Mfg. Co., Erie, Pa. 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


MOVEMENTS, CLOCKS and TIMING 
Haydon Co., A. W., Waterbury 32, Conn. 


NAME AND INSTRUCTION PLATES 


American Name Plate & Mfg. Co., Dept. 
E, 4254 W. Arthington, Chicago 24, Th, 

Electric Auto-Lite Co., Port Huron. 

ich. 

Etching Company of America, 1520 Mon- 
tana, Dept. E-6, Chicago 14, Ill. 

General Electric Co., Plastics Div., Chem- 
ical Dept. (BC-11), 1 Plastics Ave., 
Pittsfield, Mass. (Plastics). 

Meyercord Co., Dept. 7-11, 5328 W. Lake, 
Chicago 44, Ill. (Decals) 

Mica Insulator Co., Schenectady 1, N. ¥ 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet. Tubing, Wire) 


American Brass Co., Waterbury 88, Conn 
(Cupro- Nickel) 

Bridgeport Brass Co., Bridgeport 2, Conn 

Chase Brass & Copper Co., Dept. EM79, 


Waterbury 20, Cenn 

Driver Co., Wilbur ‘B., 150 Riverside 
Ave., Newark 4, 7. 

Driver-Harris Co., Harrison, N. J. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. 

Revere Copper & Brass, t.. 230 Park 


Ave., New York 17, N 
Scovili Mfg. Co., Waterbury 91, Conn. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 88, Conn 

Bridgeport Brass Co., Bridgeport 2, Conn 

Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, oc 

Riverside Metal Co., Riverside, N. J. 

Seymour Mfg. Co., Seymour, Conn. 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 
NUT RUNNERS. 


and Equipment. 
chines. 


See Pneumatic Tools 
Screw-Driving Ma 


OHMMETERS. See Instruments. 


OILERS. See 
Grease. 


Lubricators, Oil and 


OVENS & FURNACES, INDUSTRIAL 


Despatch Oven Co., 619 Eighth Ave., 
Minneapolis 14, Minn. 


PACKAGING. See Boxes and Crates; 
Containers, Packaging and Shipping. 


PACKINGS. See Gaskets. 

PANEL CONTROL UNITS 

Allen-Bradley Co., 1316 8, Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Electric Co., 
Hartford, Conn. 


Hegeman 
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For Better Performance — Lower Cost! 


AMERICAN GENERAL 
CONDUCTION TYPE 
THERMOSTAT 








Model B-200 adjustable type for 
70 to 600 F. Also available for 
shorter ranges and for fixed 
setting. 2-°/16” mtg. centers. 


NOT “BIMETAL”—No bonded bimetal strip is used. Contacts are opened and 
closed by expansion and contraction of base cs and resulting vertical move- 
ment of the specially-formed, low-expansion bridge spring. 


SENSITIVITY—Base plate in full-area conduction contact with the heated 
surface, results in minimum overshoot, smaller cycling differential, faster re- 
sponse to heat loading. 


POSITIVE ACTION—Forceful push-pull action against strong contact spring | 
tension gives clean make and break without flutter, less contact wear. 
UNIFORMITY—Uniformity depends primarily on mechanical tolerances, can 
therefore be controlled within close limits. 


STABILITY—No element to grow, shrink, or take a permanent set affecting 
calibration. 


RATING—Max. wattage 1200 w.; Max. voltage 230 V. AC. Suitable for DC 
applications at lower ratings when used with condenser, 


FOR USE—In flat irons, waffle irons, ironers, coffee makers, etc.; many indus- 
trial devices, such as sealing irons and machines, solder pots, etc. 


Write for Bulletin of Detailed Design Data and New Price Schedule. 


AMERICAN GENERAL THERMOSTAT CORP. 
2060 Bronx Street New York 60, N. Y. 





—_—— =» $IG- TRANS" 
SIGNAL TRANSMISSION SYSTEMS 


SIG-TRAN 


SYNCHRONOUS GENERATORS, 
MOTORS, DIFFERENTIAL UNITS 
and CONTROL TRANSFORMERS 





















— FOR — 
” ELECTRICAL TRANSMISSION OF 
THREE STANDARD DATA & CONTROL APPLICATIONS 
SIZES FEATURING cconinen 





@ HIGHTORQUE ~—scompLETE SYSTEMS, SUCH AS 
e ACCURACY TURBINE ORDER, 


@ RELIABILITY WATER LEVEL, etc. 
Bulletin AE Forwarded S I a -TRA N = Inc. 


on Request AMESBURY, MASSACHUSETTS 





(top) Conventional, 
Square cornered cabi- 
net. Folding docr 
Saves space. (below) 
Streamlined housing, 
with rounded con- 


You're ‘ahead tours, radius bends. 
with R & T sheet metal fabrications 


! | Which is most important for your sheet metal fabrication requirements 
MERCURY SWITCHES | —price, quality, versatility or quick service? Do you need long produc- 

| tion runs; or a special, one-of-a-kind unit now and then? Here’s good 

news: You can rely on one source for the whole works! R & T is your 
ss answer—the complete, modern plant; the experienced engineering and 
Custom Built craftsmanship; the miles of sheet metal fabri- 


cations to prove it. Send your drawings or 
or Standar d diagrams for prompt quotation. 











You write the specifications or state 
the performance requirements. ALMO | 
will produce the precise type of mer- 





_ — you a. 2 at the low- _ THE 
3 single switch fr a prototype model : "aaeceen re IESTER & Tt isa y ete ta 
“el ue oh on Sa eee. COMPANY 
VENTILATION, 1526 W. 25TH ST CHerry O} 
ALMO MANUFACTURING CO., 477 Washington St., Newark 5, N. J. Scene aa ase WD ols ie 
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They have to be good! 


Many of the leading manufacturers of washing machines, 
electric ranges and other household equipment choose 
SORENG solenoids and switches only after subjecting them 
to the most grueling tests imaginable. We are glad they do, 
not only because we want their millions of customers to be 
a their purchases, but also because we want 
so G leadership in the design and manufacture of elec- 
trical s to be better known and better appreciated among 
manufacturers everywhere. With you, for instance. Write for 
Circular M97. 





facturing Corporation 





BOBBINS 


Make better coils! with Lower 
moisture absorption—closer sizing 
—dependable insulation—room for 
more wire of same gauge or larger 
gauge in winding area — 

weight saving—space sav- 
ing—any size or shape. 







SEND TODAY 
FOR BULLETIN 
AND SAMPLES- 





Also Mfr’s. of Precision 
Di-formed Paper Tubes 


PRECISION PAPER TUBE CO. 
2035 W. Charleston St. Chicago 47, Il. 


Plant No. 2 79 Chapel St., Hartford, Conn. j 





AND 


METAL SPECIALTIES 


Modern plant equipped to 
produce accurate work in 
all metals. 


Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 
70-82 Baker Street 
Providence, Rhode Island 
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MOTORS 


Miniature Timing Motors, Geared 


Subfractional, Under 1/20 Hp. 


Fractional, 1/20 to % Hp. 













Integral, 1 to 7% Hp. 


Integral, Over 7% Hp. 





Gearmotors 
Generators 


Low Voltages (Under 110) 


Alliance Mfg. Co., Alliance, Ohio, (BY) 

Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. (KLMNOUQRTUVW) 

Baldor Electric Co., 4353 Duncan Ave., 
St. Louis 10, Mo. (FGKLN) 

Barber-Colman Co., Rockford, Ill. (BCE 
YZ) 

Bodine Electric Co., 2256 W. Ohio, Chi- 
eago 12, Ill. (BCDEFGHJQRYZ) 

Bristol Motor Co., Forestville, Conn. (A) 

Burke Electric Co., 397 W. 12th, Erie, 
Pa. (FGHKLMNOTUVW) 

Century Electric Co., 1806 Pine St., St. 
Louis 3, Mo. (FGJKLMNOPQRUVZ) 

— Mfg. Co., Inc., Dover, N. H. 
(B) 

Cramer Co., R. W., Centerbrook, Conn. 

Crocker-Wheeler Electric Manufacturing 
Co., Div. Joshua Hendy Corp., Ampere 
3, N. J. (KLMNOPYZ) 

Cyclohm Motor Corp., Div. of Howard 
Industries, Inc., Racine, Wis. (ABEQ 
TUVY) 

Delco Appliance Div., General Motors 
ai 379 Lyell Ave., Rochester 1, 

Delco Products Div., General Motors 
Corp., Dayton, Ohio (BFGKLNZ) 

Electrical Mfg. Co., Lake at Fourth, Ra- 
cine, Wis. (BCDFGHUV) 

— Auto-Lite Co., Toledo 1, Ohio 


(GZ) 

Electric Motor Corp., Racine, Wis. 
(BCDFGHQRYZ&) 

Electric Specialty Co., 171 South St., 
Stamford, Conn. 
(BCDEFGHJKLMNOPQRSTUVWYZ&) 

Electro-Dynamic Div. of the Electric 
Boat Co., Bayonne,N. J. (KLNOV) 

Electro Machines, Inc., 58 North 3rd St., 
Cedarburg, Wis. ‘“‘Doerr’’ (FGKL) 

Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJQRKLM) 

Fairbanks, Morse & Co., Chicago 5, Ill. 
(FIKLNOQR) 

Fasco Industries, Inc., 250 Davis, Roch- 
ester 2, N. Y. (BCDFGHYZ&) 

Federal Telephone & Radio Corp., Dept. 
E-316, 100 Kingsland Rd., Clifton, N. 
J. (UV) 

General Electric Co., Section E669-67, 
Apparatus Dept., Schenectady 5, N. Y. 
(BCDEFGHJKLMNOPQRSTUVWYZ&) 

General Industries Co., Dept. W, Olive & 
Taylor, Elyria, Ohio (BQYZ) 

Hagen Mfg. Co., Inc., Baraboo, Wis. 
(BE) 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 
(BCEYZ) 

_—. Co., A. W., Waterbury 32, Conn. 

7) 


Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. (BCDFZ) 

Hertner Electric Co., 12690 Elmwood Ave., 
N. W., Cleveland 11, Ohio 
(KLNOUVZ) 
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Holtzer-Cabot, Inc., Boston 19, Mass 
(BCEFGJZ) 

Hoover Co., Kingston-Conley Div., 86 
Brook Ave., Plainfield, N. J. (FK) 
Howell Electric Motors, Howell, Mich. 


(FKNQ) 

Jack & Heintz Precision Industries, Ine., 
Cleveland, Ohio (F) 

Janette Mfg. Co., 556 W. Monroe, Chi- 
cago 6, Illinois. (FG@KQRZ) 

Kato Engrg. Co., 129 Maxfield Ave., 
Mankato, Minn. (KL) 

Lamb Electric Co., Kent, Ohio 
(BCDEFGHJQRS) 

Master Electric Co., Dayton 1, Ohio 
(FGJIKLMNOPQRTUVW) 

McMillan Mfg. Co., Lindeke Bldg., 8&t 
Paul 1, Minn. 

Motoresearch Co., 1600 Junction Ave., 
Racine, Wis. (BQY) 

Ohio Gear Co., 1358 E. 179, Cleveland 
10, Ohio 

Packard Electric Div., General Motors 
Corp., Warren, Ohio (FG) 

Peerless Electric Co., Warren, Ohio 
(FCKLN) 

Rae Motor Corporation, P. O. Box 291. 
Racine, Wis. (BCDFGHYZ&) 

Redmond Co., Inc., Owosso, Mich. 
(BCFGZ) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio. 
(KLNOQRZ) 

Robbins & Myers, Inc., Motor Div., Dept 
C-79, Springfield 99, Ohio 
(BCDEFGHJKLMNPZ) 

Ruetz Mfg. Co., 1600 Junction Ave., Rs 
cine, Wis. (BCDFGHZ) 

Russell Electric Co., 4501 S. Western 
Blvd., Chicago 9, Il. (BCFGYZ) 
Scruggs Co., Loyd, 1022-32 N. Sixth, St 

Louis 1, Mo. (B) 

Signal Electric Mfg. Co., Dept. B-7, 
Menominee, Mich. (BCDFGHZ) 

Signal Mfg. Co., 69 Bennett, Lynn. 
Mass. (BC) 

Sig-Trans, Inc., Haverhill Rd., Ames- 
bury, Mass. (W) 

Star Electric Motor Co., 206 Bloomfield 
Ave., Bloomfield, N. J. (KLNOQRYZ) 

Telechron, Inc., Motor Advisory Service, 
30 Union St., Ashland, Mass. 

Valley Electric Corp., 4221 Forest Park 
Blvd., St. Louis 8, Mo. (FKN) 

Wagner Electric Corp., 6454 Plymoutb 
Ave., St. Louis 14, Mo. (FGKLNYZ) 

Wesche Electric Co., B. A., 1626-22 Vine, 
Cincinnati 10, Ohio. (FGKLNOZ) 

Westinghouse Electric Corp., P. O. Bos 
868, Pittsburgh 30, Pa. 
(BCDEFGHJKLMNOPQRSZ&) 

Woods Machine Co., S. A. 27 Damrell 
Boston 27, Mass. (KLNO) 


General Electric Co., Section H668-57, 
Apparatus Dept., Schenectady 5, N. Y. 

Heineman Electric Co., 99 Plum, Tren- 
ton, N. J. 

Square D Company, 4041 N. Richards, 
Milwaukee 12, Wis. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868. Pittsburgh 30, Pa. 

PANELS, METAL. See Cabinets, Shee 
Metal. 


PAPER, CONDENSER TISSUE. 
Smith Paper, Inc., Lee, Mass. 


PAPER, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Baer Co., N. 8., 7-11 Montgomery, Hill- 
side 5, N. J. 

Cottrell Paper Co., Inc., Fall River, 
Mass. 

General Electric Co., Chemical Dept 
(8-5) 1 Plastics Ave., Pittsfield, Mass 

Hollingsworth & Vose Co., East Walpole, 
Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Mica Insulator Co., Schenectady 1, N. Y 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio. 

National VWarnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
National Vulcanized Fibre Co., Wilming- 

ton 99, Del. 
West Virginia Pulp & Paper Co., 230 
Park Ave., New York 17, N. Y. 
PAPER, PHOTOGRAPHIC 
DUCTION 


Eastman Kodak Co., Industrial Photo 
graphic Div., Rochester 4, N 


REPRO- 


PAPER TRACING. See Tracing Cloth 
and Paper. 


PENCILS, DRAWING 
Koh-I-Noor Pencil Co., Bloomsbury, N. J. 


PERMANENT MAGNETS. See Magnets 
Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 
American Brass Co., Waterbury 88, Conn. 
Bridgeport Brass Co., Bridgeport 2, Conn. 
Chase Brass & Copper Co., Dept. EM79, 
Waterbury 20, Conn. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 2 
Phosphor Brenze Corp., Dept. A. 2200 
Washington Ave., Philadelphia 46, Pa. 
Revere Copper & Brass, Inc., 230 Park 

Avenue, New York 17 . ‘a 
Riverside Metal Co., Riverside, N. J. 
Scevill Mfg. Co., Waterbury 91, Conn. 

Seymour Mfg. Co., Seymeur, Conn. 


PHOTOELECTRIC CELLS AND TUBES 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 

Radio Corporation of America, Commercial 
Engineering Section 41-DR, Harrison, 


N. J. 
Vickers Electric Div., Vickers, Inc., 1815 
Locust, St. Louis 3, Mo. 


PHOTOELECTRIC CONTROLS 

Electro-Therm, ine 8010 Georgia Ave., 
Silver Spring, . 

General Control Co., 1200 Soldiers Field 
Rd., Boston 34, Mass. 

General Electric Co., Electronics Dept., 
Thompson Rd., Syracuse, N. Y. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Til. 

Westinghouse Electric Corp., P. 0. Rev 
868, Pittsburgh 30, Pa. 


ELECTRICAL MANUFACTURING 
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Reliability is built into Allis-Chalmers DC Motors 
with MICO* electrical insulation. Materials used 
include ARMATITE* composite slot insulation, Yel- 
low Varnished Duck coil separation, Empire Var- 
nished Black Bias Tape on coils, #2 MICANITE 
Commutator Segments, and Micanite V-Rings. 


‘come, andy Epis INSULATION 


help give long service life to ALLIS-CHALMERS DC MOTORS 


To build in long service life and keep motor maintenance to a minimum, Allis- 
Chalmers uses the finest electrical insulating materials available. 

Armature coils wound with EMPIRE Varnished Black Bias Tape using Yellow 
Duck coil separation and tough, flexible, compact ARMATITE Slot Insulation provide 
long life. Good mechanical and dielectric properties are secured with commutator 
segments and V-rings made of hard, dense MICANITE (built-up mica). 

These products are part of a complete line of fine electrical insulating materials 
backed by more than 56 years of research and manufacturing experience. Contact 


our nearest sales office for further information. “Registered Tendemark 


oe mca Suscbalor company 


Schenectady 1, New York 





Offices in Principal Cities 
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SCREW TIP 
ELECTRIC SOLDERING TOOLS 


Good mechanics 
appreciate them 
because they 

do their work 
so quickly and 
thoroughly. 


7/16” si YY" é i," 
1"; - 1Ye - 13%" 
154” is 134” 


OTHER FINE VULCANS 


=e 


PLUG TIP — ali parts replaceable 


le 


PYGMY — for delicate work. 





VULCAN ALSO MAKES 


Electric Glue Pots 

Electric Solder Pots 

Electric Soldering Tool Holders 
Electric Branding lrons 
Electric Heating Elements 


VULCAN ELECTRIC CO. 
DANVERS 2, MASS. 





| Weston Electrical Instrument Gm, 617 


Frelinghuysen Ave., Newark 5, ; é 


PIEZOELECTRIC UNITS. See Crystal 


Units, Quartz. 


| PILES, CARBON RHEOSTAT. See Car- 





bon & Graphite. 
See Blocks, Pillow 
LOCK. See 


PILLOW BLOCKS. 

PINS, COTTER AND 
Fasteners, 

PLASTICS-CUSTOM MOLDERS and 
EXTRUDERS 

American Hard Rubber Co., 11 Mercer 
New York 13, N. Y. 

ae Insulator Corp., New Freedom. 
a. 

Anchor Plastics Co., Inc., 533-541 Canal 
St., New York 13, N. Y. 

Auburn Button Works, 460 McMaster. 
Auturn, N. Y. 

Barber-Colman Co., Rockford, Ill. 

Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, Ill. 

Consolidated Molded Products Corp., 30" 
Cherry, Scranton 2, Pa. 

Dickten & Masch Mfg. Co., 900 E. Vienna 
Ave., Milwaukee 12, Wis. 

Electric Auto-Lite Co., Bay Mfg. Div.. 
Bay City, Mich. 

Federal Telephone and Radio Corp., Dept 
7 316, 900 Passaic Ave., E. Newark, 

J. 

obud Electric Co., Chemical Dept 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 

General Industries Co., Dept. W, Olive & 
Taylor, Elyria, O. 

General Molded Products, Inc., 1365 Lee 

St., Des Plaines, 


| Insulation Mfg. Co., 77 New York Ave.. 


| Phalo Plastics Corp., 





| N. 
Bakelite Corp., 


Brooklyn 6, N. 
Irvington Varnish & Insulator Co., Irv 
ington 11, J. 
Kuhn & Jacob Moulding & Tool Co., 
1204 Southard, Trenton 8, N. J. 


Kurz-Kasch, Inc. 1419 8. Broadway, 
Dayton 1, O. 
Mack Molding Co., Dept. B, 100 Main, 


Wayne, N. J. 

Molded Products Corp., 4535 W. 
son Ave., Chicago 24, Ill. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 

25 Foster, Worces- 


Harri- 


ter 8, Mass. 
Richardson Co., Melrose Park, Ill. 
Rockford Machine Tool Co., Plastics Div., 
2530 Kishwaukee, Rockford, Ill. 
Rogan Brothers, 2500 W. Irving Pk. 
Blvd., Chicago 18, Ill. 
Synthane Corp., 2 River Road, Oaks, Pa. 


PLASTICS-LAMINATED 
FABRICATORS 


Baer Co., “- 2 7-11 Montgomery, Hill- 


side 5, N. 
Barber-Colman Co., Rockford, Ill. 
1024 N. 


Chicago Molded Products on 
Kolmar Ave., Chicago 51, . 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Electric Auto- ae Co., Bay Mfg. Div., 
Bay City, Mich. 

Formica Co., 4645 Spring Grove Ave., 
Cincinnati 32, O. 

General Electric Co., Chemical Dept. 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 

— Industries, Inc., Dept. W, Elyria, 

Kurz-Kasch, Inc., 1419 8S. Broadway, 
Dayton 1, O. 

Mica Insulator Co., Schenectady 1, N. Y. 

Richardson Co., Melrose Park, Ill. 

Rogan Brothers, 2500 Irving Park Blvd., 
Chicago 18, Il. 

Synthane Corp., 2 River Koad, Oaks, Pa. 


PLASTICS, LAMINATED 
Rods & Tubes) 


Baer Co., N. S., 7-11 Montgomery, Hill- 
side 5, N. J. 
Unit of Union Carbide 


(Sheets, 


& Carbon Corp. , Dept. 20, 20 E. 42nd, 
New York 17, N. Y. 
Celanese Corp., Dept. D-5, 180 Madison 


Ave., New York 16, 
Continental-Diamond Fibre Co., 
:3, Delaware. 
Durez Plastics & Chemicals, Inc., 137 
Walck Road, North Tonawanda, N. Y. 
Formica Co., Spring Grove Ave., Cincin- 
nati 32, O. 
Eastman Kodak Co., Rochester 4, N. Y. 
General Electric Co., Chemical Dept., 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 


Newark 


| Insulation Manufacturers Corp., 565 W. 


Washington Blvd., Chicago 6, Ill. 
Mica Insulator Co., Schenectady 1, N. Y. 
National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 
Richardson Co., Melrose Park, III. 
Synthane Corp., 2 River Road, Oaks, Pa. 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, 


Pa. 
| Woodall Industries, Inc., 7567 McNichols 


Rd., Detroit 5, Mich. 


PLASTICS, MOLDING MATERIALS 


Cellulose- Acetate (A) 
Melamine- Formaldehyde (C) 
Methyl Methacrylate (D) 
Fhenol-Formaldehyde (E) 
Polystyrene (F) 
Polyamide (Nylon) (G) 
Polyethylene (H) 
Urea Formaldehyde (J) 
Vinyl Alcohol (K) 
Vinyl Acetal (L) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 
Polytetrafiuoroethylene (P) 
Allyl Resin 2 

(R) 


Cellulose, Nitrate 


Silicone Resins 

Alkyd Molding Compound & 

American Cyanamid Co., Plastics pe.. 
35 Rockefeller Plaza, New York 
N. Y¥. (CJQ) 

Bakelite Corp., Unit of Union juke 
& Carbon Corp., Dept. 20. 30 E. 42nd, 

oun vom 17, XN. n't te 

elanese Corp., ept. - 130 
Ave., New York 16, N. Y. Modiew 

Dow Corning Corp., Midland, Mich. (8) 

du Pont de Nemours & Co., Inc., E. L, 
Plastics, Room 132, Wilmington 98. 
Del. (ADGHKLPR) 

Durez Plastics & Chemicals, Ine., 187 
Walck Road, North Tonawanda, N, Yy 
(E) (Casting Resins) 

General Electric Co., Chemical Dept., 
i 5) 1 Plastics Ave., Pittsfield, — 
(ES) 

Goodrich Chemical Co., B. F. Dept, J-7 
Rose Bldg., Cleveland 15. Oo. ; 

Koppers Co., Chemical Division, EM?7, 
Koppers Bidg., Pittsburgh 19, Pa, (AF) 

Monsanto Chemical Co., Plastics Div., 
Dept., EMP-19, Springfield 2, Mass, 

Plaskon Div., Libbey-Owens-Ford Glass 
Cay 2137 ‘Sylvan Ave., Toledo 6, QO, 


T) 
Richardson Co., Melrose Park, Il, 


PLATINUM and PLATINUM PROD. 
UCTS (See also Contacts) 


ane ‘*, Co., Ine., 113 Astor, Newark 
Brainis & ey 8S., 233 Spring, New 


York 13, 
General Plate Div., Metals and Controls 
Corp., 407 Forest, Attleboro, Mass. 


Handy & Harman, 82 Fulton, New Y 
7. a - 


Makepeace, D. E., Co., Attleboro, Mass. 
Wilson Oy. H. A., 105 Chestnut, Newark 


PLIERS 


Klein & Sons, Mathias, 3200 Belmon 
Ave., Chicago 18, Ill , 


PLUGS AND. RECEPTACLES 
Arrow-Hart & Hegeman Electric Co. 
Hartford, Conn. : 
Belden Mfg. Co., 4683 W. Van Buren, 
Chicago 44, 
1290 Cen- 


Buchanan Elec. Prods. Corp., 
tral Ave., Hillside, N. J. 
Cannon Electric Development Co., Dept. 


Zn a. : ae Humboldt St., Los “Angeles 
a 
Cornish Wire Co., Inc., 15 Park Row, 


New York, N. Y. 

Federal Telephone and Radio Corp.. 
Dept., E-316, 100 Kingsland Rd., Clif- 
ton, N. J. 

General Electric Co., Section W11- 1122, 


a Materials Dept., Bridge- 
n. 
uieerd B. Jones Div., Cinch Mfg. Corp., 


wee ected, Chicago 18, Til. 
nes uipmen' 0., Clayton 
St. Louis 10, Mo. —~ 
Morse Co., Frank W., Boston 35, Mass. 
National Electric Products Corp., 1318 
oh of Commerce Bldg., Pittsburgh 


Packard Electric Div., 
Corp., Warren, O. 
Russell & Stoll Co., 


General Motors 
125 Barclay, New 


York 7, 
Slater Electric & Mfg. Co., Woodside, 
U. 8." Rubber Co., 


1230 Avenue of 
Americas, New York 20, N. Y¥. 


PLUGS, EXPANSION 


Hubbard Spring Co., M. D., 525 Centra} 
Ave., Pontiac 12, Mich. 

Wrought Washer Mfg. Co., 2200 8. Bay, 
Milwaukee 7, Wis. 


PNEUMATIC TOOLS and EQUIPMENT 
Keller Tool Co., Grand Haven, Mich. 


PORCELAIN. See Ceramics. 


POSTS, BINDING 

Chase Brass & Copper Co., Dept. 
Waterbury 20, Conn. 

Superior Electric Co., 
Bristol, Conn, 


POTENTIOMETERS. 


EM79, 
8069 Meadow S&t., 


See Rheostats. 


POTS and LADLES, MELTING 


General Electric Co., Section E668-67 
Apparatus Dept., Schenectady 5, N. ¥ 
Sta-Warm Electric Co., 565 N. Chestnut, 


Ravenna, O. 
Vulcan Electric Co., Danvers 2, Mass. 


POWDERED METAL PRODUCTS 
(See also Bearings and Bushings; 
Contacts) 


Amplex Mfg. Co., Div. Chrysler Corp., 
Dept. B, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. J. 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 

Johnson Bronze Co., 570 Mill, New 
Castle, Pa. 

= es Co., Inc., P. R., Indianapolis 
° nd, 

Moraine Products ome. General Mo- 
tors, Dayton 

National Molded "Products, Inc., St. 
Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 
(Iron Cores) 


POWDERS, METAL 


New Jersey Zinc Co,, 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zinc) 
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SOL-REX 
) REG. U. 8. PAT. OFF. 


Miniature Incandescent Lamps atl 


for all purposes 


‘\ We invite your attention to our type 327 
lamp illustrated at the extreme left. Designed par- 
ticularly for aircraft instrument illumination it is 
manufactured to rigid and exacting specifications. 


The manufacture of miniature incandescent 
lamps which must meet particular requirements of 
performance, life or operating conditions has been 
our specialty for the past 37 years. 


If you have a lamp problem, write or tele- 
phone us. We will be glad to help you. 


HERZOG MINIATURE LAMP WORKS INC. 


12-23 JACKSON AVENUE 
LONG ISLAND CITY 1, N. Y. 


from reel to terminated lead 
REDUCES YOUR COSTS! 


Terminated Wires and Complete Wiring Harnesses 


339 E. Cottage Pl., York, Pa. 


The very best facilities for 
SAT alee 
Sn Small Lots 


DAYTON RoGERS 


Minneapolis (7), Minn. 
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| use. Its triplicate action of clamping the 
| wire, cutting the insulation and stripping 








| ders attest to its superiority. 
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COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counterclock- 
wise. Double-edge float- 
ing blades give square and 
clean cuts. Strands can be 
twisted in the stripping 
operation. Dialed microm- 
eter allows setting within 
1/1000 inch of wire gauge. 
Precision plus! 





E-Z CABLE STRIPPER 
HAND TOOL 


The cable is placed either 
lengthwise or crosswise be- 
tween concave rollers. Ad- 
justs automatically to center 
cable from %” to 15/16” 
diameter. Adjusting screw 
sets the knife accurately. 





E-Z FOOT PEDAL WIRE STRIPPER 


A sturdy, efficient ma- 
chine for rapid production 
work. Designed to do qual- 
ity work on many types of 
insulated wire from 8 gauge 
to the very finest wire. Es- 
pecially suited for POS] and 
parallel cords. 

Everything in sight. No 
motor required. This ma- 
chine will instantly grip the 
wire, cut the _ insulation, 
strip it off and release the 
wire — all in ONE simple 
foot pedal movement. 


E-Z AUTOMATIC WIRE 
STRIPPER (ALL STEEL) | 


Sturdily built of steel, to last a life- 
time—the only all steel wire stripper on 
the market. 

Simple and efficient. As easy to op- 
erate as a pair of pliers. Always ready to 


is automatically timed and performed with 
one squeeze of the handle. When the 
pressure is released, the handles open. 
Will not crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat or- 


NEW!—FOR TELEVISION 
Special blades available for 300 Ohm 
Television and F.M. wire. 


TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may 





| accurately gauge your needs before shipping machine and instructions. 


Send for Circulars and Full Particulars 


MU Re 


CHICAGO 16, ILI 


2224 SOUTH STATE STREET 
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OVERPOWERED? 


Does the product you manu- have been in the fractional 
facture have exactly the right horse power electric motor 
power unit . . . not too much business since its infancy and 
(which adds needless ex- will recommend and _ build 
pense) nor too little (which the right motor for you . . 
makes selling against com- at a competitive price. 
petition difficult in today’s 

buyers’ market)? 

If you’re in doubt, call Ruetz 

right away. Our engineers 


Ruetz quality fractional horse 
power motors are used in small 
appliances, automatic vendors, 
dental engirtes. Available with 
flexible shaft angen. Write, 
call or wire. . . 


RUETZ 


1600 JUNCTION AVENUE ° 


MANUFACTURING CO. 


RACINE, WISCONSIN 












CORRECT BALANCE is a basic factor of 
Davis-Made Solenoids — insuring precise de- 
pendable operation, and longest service life. 


Davis-Made 


SOLENOIDS 


Made to specifications, each solenoid the perfect 


beara ee fit for its particular application. 


More than 30 years of specialized engineering, and the facilities 
of two large modern plants qualify Davis to solve your solenoid 
problem with the finest construction at low cost. Use our co- 
operative service. Send blue prints, somple or datc any type 

> standard or special, any quvan- 
tity, for prompt estimate with- 
out obligation. 


Also — Transformers, Coils, 
Kickers, Magnetic Windings, 
Assemblies of all kinds. 


Precision-Made Coils for every 
electrical purpose. 





Factories in Chicago 


and Kentland 


906 FIRST ST., KENTLAND, INDIANA 





POWER SUPPLY UNITS, RECTIFIER 


American Television & Radio Co., St. 
Paul 1, Minn. 
Federal Telephone and Radio > ore, Dept. 


= 316, 900 Passaic Ave., E N.ewark, 
J. 
Maliory & Co., Inc., P. R., Indianapolis 
6, Ind. 


PREFINISHED METALS. See Steel, 
Commercial Grades and Forms. 


PRESSED WOOD PARTS 


Woodall Industries, Inc., 7567 McNichols 
Rd., Detroit 5, Mich. (Fabricators of 
Masonite Presdwood) 


PRESSES, HYDRAULIC 


Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia '20, Pa. 


PRESSES, MOLDING. 
chines. Plastic. 


See Molding Ma- 


PULLEYS, V-TYPE. 
Belt. 


See Drives, V- 


PUMPS 


Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

Robbins & Myers, Inc., Motor Div., 
Dept. C-79, Springfield 99, Ohio, 

Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. (Diesel Fuel) 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee Vis. 

Allis-Chalmers Mfg. Co., 937A 8. 70, 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Euclid Electric & Mfg. Co., 54 Edwards 
Madison, O. 


General Electric Co., Section E668-67. 
Apparatus Dept., Schenectady * & 4 
Micro Switch Div., First National Corp., 


Freeport, Ill. 
National Acme Co., 176 E. 131st, Cleve- 
Richards, Mil- 


land 8, O. 

Square D Co., 4041 N. 
waukee 12, ‘Wis. 

Superior Electric Co. 
Bristol, Conn. 

Ward Leonard Elec, Co., 34 South, Mt. 
Vernon, N. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


8069 Meadow St., 


PYROMETERS, POTENTIOMETERS 


Bristol Company, 153 Bristol Rd., Water- 
bury 91, Conn. 
Lewis Engineering Co., Naugatuck, Conn. 


REACTORS. 


RECTIFIERS, DRY METALLIC 
Acme Electric Corp., 357 Water, Cuba, 
N.Y 


See Transformers. 


Allis-Chalmers Mfg. 
Milwaukee 1, Wis. 

Cambridge hermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. (Copper 
Oxide) 

Electronic Rectifiers, Inc., 737 N. East 
Ave., Indianapolis 2, Ind. (Magnesium- 
Copper Sulphide) 

Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 
Federal Telephone and Radio Corp., 
Dept. E-316, 900 Passaic Ave., E. New- 

ark, N. J. (Selenium) 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
(Copper Oxide, Selenium) 

Mallory Co., Inc., P. R., Indianapolis 
6, Ind. (Magnesium-Copper Sulphide) 

Radio Receptor Co., Inc., Dept. MS-16, 


Co., 937A 8. 70, 


251 W. 19th, New York 11, N. Y. 
(Selenium) 

Vickers Electric Div., Vickers, Inc., 1815 
Locust, St. Louis 8, Mo. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Copper Ox- 


ide) 


RECTIFIERS, MERCURY ARC 


Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

Federal Telephone and Radio Corp. Dept. 
E-316, 67 Broad, New York 4, Y. 
General Electric Co., Section 668 67, 
Apparatus Dept., Schenectady 5, N. Y. 
Radio Corporation of America, Commer- 
cial Engineering, Section 41GY, Har- 

rison, N. J. 
Westinghouse Electric Corp., P. O. Box 
968, Pittsburgh 30, Pa. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 
Thermostats. 


REGULATORS, VOLTAGE. See also 
Transformers, Variable- Voltage. 


Acme ne Corp., 357 Water, Cuba, 


Be 

Allis-Chalmers Mfg. Co., 937A 8, 70, 
Milwaukee 1, Wis. 

Burlington Instrument Co., Dept. D-69, 
Burlington, Iowa. 

Federal Telephone and Radio Corp., Dept. 
E-316, 67 Broad, New York 4, N. Y 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Gramer Co., 2734 N. Pulaski Rd., Chi- 
cago 39, Ill. 


R-B-M Division, Essex Wire Corp,, De 
L-7, Logansport, Ind. pt. 
Sorensen & Co,, 375 Fairfield Ave,, 
ford, Conn. 
Superior Electrie Co., 
' ae. Conn. 
Jnion Electric Prods. Co., 24 E 
Newark 2, N. J. ation i, 
Vickers Electric Div., 
Locust, St. Louis 3, 
Westinghouse Elec, Corp., 
868, Pittsburgh 30, Pa. 


Stam- 
8069 Meadow 8t., 


Vickers, Inc, 
Mo. c., 1815 
P. 0. Bor 


RELAYS and CONTACTORS 


Adams & Westlake Co., 1108 N. Mich. 
gan Ave., Elkhart, Ind. (Mercury) 
Advance Electric & Relay Co., 1260 Ww 
— a —" i Calif . 
en-Bradley Co, 16 8. Secon ‘i 
ane 4, wi, 4, Mil 
ed Control oOo, Inc. 3 BF 
Ave., New York 21, * ne Ee 
American Gas Accumulator Co., 1027 
. 


Newark Ave., Elizabeth 3, 
Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Mont 


Bulb Type) 
Arrow-Hart & Hegeman Electric Co., 193 

Hawthorne, Hartford 1, Conn. 
Allis-Chalmers Mfg. Co., 937A 8. 70 

Milwaukee 1, Wis. ‘4 oe 


Automatic Electric Mfg. Co., 60 
Mankato, Minn. State, 

Automatic Electric Sales Co., 1033 WwW. 
Van Buren, Chicago 7, Ill. 

Automatic Switch Co., 391 Lakeside Ave,, 
Orange, N. 

Barber-Colman Co., Rockford, Il, 

o— & a Cc, oY hig WwW. Sunnyside 
ve., Chicago . Mer 
oo ee ; re 
Sramer Co., R. W., Centerbrook, Conn. 
Davis & Co., Dean W., 1006 First, 

me Ind. 10.8. 
urakool, Inc., 1010 Main, Dept. 
Elkhart, Ind. (Mercury) - oe 
Edison, Thomas A., Inc., Instrument 
s 292 Lakeside Ave., W. Orange, 
N. J. 
Electric Auto-Lite Co., Tolede 1, Ohio, 


Electro-Therm, Ine., 8026 Georgia Ave, 
Silver Spring, Md. 
Federal Telephone and Radio Corp., Dept. 


E _ 900 Passaic Ave., East Newark. 
General Electric Co., Section E668-67 


Apparatus Dept., 
Guardian Electric, 
ae 12, Ill. 

aydon Co., A. W., Waterbury 32, Conn 
Leach Relay Co., 5915 Avalon Blvd. 

Los Angeles 3, Calif. 
Mercoid Corp., 4227 Ww. 

Chicago 41, Il. 
Phillips Control Corp., 

St., Joliet, Ill. 


Schenectady 5, N.Y 
1627-G, W. ‘Wainut, 


Belmont Ave, 
84 W. Jefferson 


Potter & Brumfield Sales Co., 549 W., 
Washington Blvd., Chicago 6, Ill. 
RBM_ Division, Essex Wire Corp., Dept 


L-7, Logansport, Ind, 

Signal Engineering & Mfg. Co., 154 W 
14th St., New York 11, N. Y. 

Square D Co., 4041 N. Richards, Mi) 
waukee 2, Wis. 

Struthers-Dunn, Inc., 150 N. 13th, Phils 
delphia 7, Pa. (Mercury ) 

Ward Leonard Electric Co., 84 South St.. 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. 0. Box 
968, Pittsburgh 30, Pa. (Time Delay) 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J 

Zenith we Co., 152 W. Walton, Chi 
cago, fs 


REMOTE CONTROLS. 
ton Stations; 
Switches. 


See Push But 
Relays and Contactors: 


RESINS, INSULATING. 
Compounds & Resins. 


See Varnishes 


RESISTANCE ALLOYS 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark > A 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., Detroit 9, Mich. 


RESISTANCE HEATING care See 
Heating Elements & Units 


RESISTANCE LINE CORDS 


Jeneral Electric Co., Section W11-1122. 
Construction Materials Dept., Bridge- 


port 2, Conn. 
Lewis Engineering Co., Wire Div., Nav 


gatuck, Conn. 


RESISTANCE WIRE. 
sistance. 


See Wire, Re 


RESISTORS, INSTRUMENT and 
RADIO 


Allen-Bradley Co., 1316 8. Second, Mil 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Typo) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Hardwick, Hindle, Inc., * Newark 5, N. J. 
International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. K., Indianapo- 
lis 6, Ind. 
Ohmite Mfg. Co., 
cago 44, Ill. 
Radio Corp. of America, Commercial Fn- 
gineering Section 41GY, Harrison, N.J. 
Resistors, Inc., 5234 W. 26th St., Chi- 

cago 50, WW. 
Sprague Electric Co., North Adams, Mass 
Square D Co., 4041 N. Richards, Mil- 
waukee 12, ‘Wis. 
Stackpole Carbon Co., St. 


4804 Flournoy, Chi- 


Marys, Pa. 


ELECTRICAL MANUFACTURING 





YOu add the final touch that 


spells perfection wherryou make 
coffee- brewing equipment of 
U-S-S Stainless. For, whether 
it’s used in the home or in a 
restaurant, there'll never be 
any complaints about musty 
“off-flavor.” That’s because 
tough, ever-wearing lustrous 
Stainless Steel has a smooth, 
dense surface that will neither 
absorb nor retain food particles, odors ‘or grease — and 
that can be kept spotlessly clean with little effort. 

Not only in coffee-making equipment but in every 
utensil and appliance used for preparing, cooking, and 
serving food, Stainless Steel most effectively safeguards 
flavor and purity. It insures unsurpassed resistance to 
food acids, to rust and corrosion. It withstands rough 
usage like no other metal. It is unaffected by sudden 





heating or cooling. What’s more, it retains its gleaming 
beauty permanently, literally lasts a lifetime. 

What will it cost to add these proved advantages of 
U-S-S Stainless Steel to your equipment? Call in one of 
our Stainless specialists and let him go over your designs. 
We think you will be pleasantly surprised when you get 
the figures. 


AMERICAN STEEL & WIRE COMPANY, GENERAL OFFICES: CLEVELAND, OHIO - CARNEGIE-ILLINOIS STEEL CORPORATION, PITTSBURGH & CHICAGO 


COLUMBIA STEEL COMPANY, SAN FRANCISCO - NATIONAL TUBE COMPANY, PITTSBURGH + TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 


UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST - UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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SHEETS - STRIP - PLATES - BARS - BILLETS - PIPE - TUBES - WIRE - 


U°S’S STAINLESS STEEL 
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Capacitors 


Button Catalog No. 830 
Mica Catalog No. 831 
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angamo Types 40 and 41 Filter Paper Capacitors 
are impregnated and filled with either Diaclor (chlori- 
nated diaphenol) or Mineral Oil, both possessing char- 
acteristics that assure long life and excellent performance 
over a wide range of operating temperatures. 


These capacitors are particularly suitable for compact 
high-voltage filter applications in industrial electronic, 
radio receiving, and radio transmitting equipment. 
They have high insulation resistance and low direct © 
current leakage. They are enclosed in aluminum con- 
tainers designed to facilitate convenient mounting to 
the chassis. Washers are provided to permit insulation 
of the capacitor case from the chassis. Type 41 is pro- 
vided with two soldering lug terminals instead of one 
and the capacitor section is totally insulated from the 
metal container, which may be grounded if necessary. 


Sangamo manufactures a complete line of paper, mica, 
electrolytic and button capacitors for every electronic 
and radio application. A quarter of a century of capacitor 
manufacturing experience is your assurance of Sangamo 
Quality. sc497 


Write for Sangamo Capacitor Catalogs: 
Paper Catalog No. 832 
Electrolytic Catalog No. 825 





ELECTRIC COMPANY 





In Canade: Sangamo Company Limited, Leaside, Ontario 





Ward Leonard Electric Co., 34 South. 
Mount Vernon, N. Y. 
Westan Electrical Instrument Corp., 61° 


Frelinghuysen Ave., Newark 5, N. J 


RESISTORS, POWER CIRCUIT 


Allen-Bradley o.. 1316 8. Second, Mil 
waukee 4, Wi 

Euclid Electric & Mfg. Co., 
St., Madison, Ohio. 

General Electric Co., Section - 67, 
Apparatus Dept., Schenectady 5, N. Y 

Hardwick, Hindle, Inc., Newark 5, N. J. 

Hartford Element Co., Windsor St., Hart- 
ford 5, Conn. 

International Resistance Co., 409 N 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapo 
lis 6, Ind. 

Ohio Carbon Co., 12508 Berea Rd., Cleve 
land, 11, Ohio. 
Ohmite Mfg. Co., 

cago 44, = 
Resistors, Inc., 5234 W. 
eago 50, Ill, 
Rex Rheostat Co., 3 Foxhurst Rd., Bald- 
win, N. Y. 
Sprague Electric Co., North Adams, Mass 
Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. 


54 Edwards 


4804 Flourney, Chi- 
26th S8t., Chi- 


aerate. INSTRUMENTS and 


Allen-Bradley oa 1316 8. Second, Mi! 


waukee 4, 

Amperite Co., 561 Broadway, New York 
12, N.Y. (Bulb _ Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

~— Mfg. Co.. Lake & 4th, Racine. 

8. 

Hardwick, Hindle, Inc., Newark 5, N. J 

International Resistance Co., 409 N. 
Broad, Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapo 


lis 6, Ind. 

Ohmite Mfg. Co., 4804 Flourney, Chi- 
eago 44, lL 

Rex Rheostat Co., 3 Foxhurst Rd., Bald 
win, N. Y. 

Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. 


RHEOSTATS, POWER CIRCUIT 


Allen- menteey Co., 1316 8. Second, Mi) 
waukee Wis. 

Electrical "har atns Co., Lake at 
Fourth, Eacine, Wis. (Foot & Knee 
Control) 

General Electric Co. Section ? 67, 
Apparatus Dept., Schenectady 5 . N. Y. 

Hardwick, Hindle, Inc., Newark 5, N. J. 

International Resistance Co., 409 N. 
Broad, Philadelphia 98, Pa. 

National Electric Controller Co., 5309 
Ravenswood Ave., Chicago 40, 

Ohmite _~, —_ 4804 Flourney, * Chi- 
cago 44, 

Rex Rhecstat. ti 3 Foxhurst Rd, Bald- 
win, N. Y. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Elec. Corp., P. O. Box 868, 
Pittsburgh 30, Pa. 


RINGS, COLLECTOR 


Baker & Co., Inc., 113 Astor, Newark 5, 
N. J. (Precious Metal) 

General Plate Div., Metals & Controls 
Corp., 407 Forest, Attleboro, Mass. 
(Precious Metal) 

Makepeace, D. E., Co., Attleboro, Mass. 

Wesche Electric Co., B. A., 1626-22 Vine, 
Cincinnati 10, Ohio. 

Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. (Precious Metal) 


RINGS, RETAINER and SNAP 


Associated Spring Corp., Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Rd., 
Cleveland 2, O. 

Eaton Mfg. Co., Reliance Div., Massillon, 


0 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, i 

Waldes CKohinoor, Inc., 47-10 Austel 
Place, Dept. EM-7, Long Island City 1, 
n. Fe 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, e 
Milford Rivet & Machine Co., Dept EM, 


871 Bridgeport Ave., Milford, Conn. 
RIVETS. 


ROLLER BEARINGS. See Bearings, Ball 
and Roller. 


See Fasteners. 


RUBBER and RUBBER PRODUCTS 


American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y. 

General Elec. Co., Chemical Dept., 1 
Plastics Ave., Pittsfield, Mass. 

Lord Mfg. Co., Erie, Pa. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


SAWS, COMMUTATOR. 
tator Saws and Slotters. 


SCREW DRIVERS, PORTABLE. See 
Tools, Portable. 


SCREW-DRIVING MACHINES 

Detroit Power Screwdriver Co., 2817 W. 
Fort, Detroit 16, Mich. 

Keller. Tool Co., Grand Haven, Mich. 
(Pneumatic. ) 


See Commu- 


SCREW MACHINE PRODUCTS. (See 
also Fibre; Plastics.) 





Allmetal Screw Products Ine., 33 
pioreene, New York 13, N. my . 
ake ohnson C., l4y5 Thomaston 
ai — 48, o 

nden -. Inc., 70 B 

dence, R. I. aker, Pron. 
Milford Rivet & Machine Co, 9 
Bridgeport Ave., Milford, Conn, 1 


National Acme Co., 176 E. 13st, Cleve- 


ne 8, O. © 

eck Spring Co., 12 Grove Ave, 

ville, Conn. +. Fiat 
SCREWS. See Fasteners. 


SEALING COMPOUNDS. 
Insulating & Sealing; Wares al ae 
pounds. 


SEALS and TERMINALS, ° 
METIC. “— 


Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 


SEALS, OIL and GREASE 

Chicago Rawhide Mfg. Co., 1 

pete Chicago 22, Tit 7 i 
e ‘oducts Ss Oe, 1 ‘arroll 
Ave., Chicago 7, Ill. —s 

Garlock Packing Co., Palmyra, N, 


Gits Bros. Mfg. Co., 1840 8, hens 
Ave., Chicago 23, Il. = 


SELENIUM RECTIFIERS. Recti. 
fiers, Dry Metallic. ~ : 

SHEETS, ELECTRICAL. Steel 
Electrical. - 


SIGNAL DEVICES 


Signal Engineering & me 2 Co., 
14, New York 11, N. 184 W, 


SIGNAL LIGHT ASSEMBL 
See Lights, Pilots and inananles, 


SILVER and SILVER ALLO 
also Contacts and Contact ‘Pines 
by Galeer, Fe a Alloys, 8il- 
er 0., Astor, 
Newark 5, N. J. ae , 


Brainin oa, S &. 
York 13 233 Spring, New 


Fansteel Metsiturs ical 

z cat, an gical Corp., North Chi- 
eneral Plate Div., Metals 

mo vig ‘an Forest, Attle’ bere a 
andy arman, 
ros 82 Fulton, New York 


Makepeace, D. E. Co,, Attleboro, Mass, 


Mallory & Co., Inc. 
am P. R., Indianapo- 


SLEEVE BEARINGS. 
Bushings. See Bearings and 


SLEEVING and TAPE, ASBESTOS 


Insulation Manufacturers C 

Senate 7 Chicago 6, ir * 
ins- Manville orp., 2 5 

EE Lal seas on, ta 
chel-Rand Insulation Co., 

Murray, New York 7, N. Y¥. a 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Braided Fabric. 


SLIDE RULES, CALCULATING 
Keuffel & Esser Co., Hoboken, N. J. 


SLOT INSULATION. See Fabrics, 
Insulating; Mica; Paper, Insulating, 
Tubing & Sleeving, Braided Fabric. 


SLOTTERS, MICA. 
Saws and Slotters. 


See Commutater 


SOCKETS and ADAPTERS, 
See Plugs and Receptacles. 


RADIO. 


SOCKETS and RECEPTACLES. 
INCANDESCENT LAMP 


Arrow-Hart & Hegeman Electric Co, 
108 Hawthorne, Hartford, Conn. 
Dial Light Co., 900 Broadway, New 
York 3, N. Y. 
Drake Mfg. Co., Dept. M, 1707 W. 
Hubbard, Chicago 22, Ill. (Pilot) 
General Electric Co., Section W11-1122, 
a sae Dept., Bridge- 


x frkland’ — "i. R., 810 King, Morris- 


MeGill Mfg. “Co., Inc., Valparaiso, Ind. 
Mines Equipment O©o., 4223 Clayton 
Ave., St. Louis 10, Mo. 

Morse Co., Frank W., Boston, Mass. 


SOCKETS, FLUORESCENT. 
rescent Lamp Aurxiliaries. 


See Flue- 


SOCKET SCREW KEYS and 
WRENCHES 


Allen Mfg. Co., Hartford 2, Conn, 
Bristol Co.. The, Waterbury 91, Conn. 
Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. 


SOCKET SCREWS. See Fasteners 


SOLDERING IRONS 


General Electric Co., Section 5668-67, 
Apparatus Dept., Schenectady 5, N. TY. 

Hexacon Electric Co., 177 W. Clay Ave., 
Roselle Park, N. J. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Stanley Tools, New Britain, Conn. 

Transvision, Inc., Dept. EM, 460 North 
Ave., New Rochelle, N. Y. 


ELECTRICAL MANUFACTURING 
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WANTED 


SPECIAL TOROIDAL 
WINDING JOBS 


* 


Vickers Electric Division— 


9 and Emulsions 


waxes, compounds 


Materials for potting, dipping or impreg- 
nating all types of radio components or all 
is equipped to custom wind kinds of electrical units. @ Tropicalized 
toroidal cores. Core material 


fungus proofing waxes. @ Waterproofing 
furnished if necessary. 


finishes for wire jackets. @ Rubber finishes. 





SE CENTS: Mew. ©. Bee" @ Inquiries and problems invited by our 








~ a a 2” / engineering and development laboratories. 
WIRE SIZES: #40 to #12 ) y 
Send your specifications for | Zophar Mills, Inc., has been known for its dependable ] 
quotation today. ) service and uniformity of product since 1846. Lj 
stale, peste MN TNDNDNWWWWWWWHW WT YT CC j 
VICKERS ‘(Vi ELECTRIC / 
DIVISION _ZOPHAR MILLS, Inc. ' 
1815 LOCUST ST., ST. LOUIS, MO. Z eSTAMLISHED 1046 ] 
| | 117 26th STREET, BROOKLYN, 32 N. Y. j 
| Sine tn 
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MOTOR 
ARBORS 


Tto 100 H.P. 25 to 180 Cycles 
2 and 3 Phase 


CUTTING ¢ GRINDING 
BORING e POLISHING Type G Motor Arbor 


Shaftless Motors for Built-In Applications 5 H.P.—3600 RPM with 1 13/16” arbor 


ei |. woobDs MACHINE oo Voter Diuistow Boston. MASS 



















METAL 

IDENTIFICATION 

TAGS OF EVERY 
DESCRIPTION 


For marking cables, leads, and 
bundling groups of wires! 


LAMINATION DIES 
OUR SPECIALTY 


QUALITY — EXCELLENT. 
PRICE — COMPETITIVE. 
DELIVERY — VERY GOOD. 


MAY WE QUOTE YOU? 

















e Easy to apply 
e Aluminum, Steel, Brass or Zine 


e Big Variety 
e All Styles and sizes 


MANUFACTURED AMERICAN AGENT— © For aireraft—radio— tele. 
IN ENGLAND BY— G. BURDET manufacturers—ete. 
CHAS. SHAPE & CO., LTD. 10, LOUISE eee 
VANE STREET, HIGHLAND PARK, National Band & Tag Co. 
WOLVERHAMPTON | MICHIGAN 
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SPRING ASSEMBLIES for 
Electrode Holdersare among 
the many millions of cus- 
tom-built coil spring and 
wire part applications pro- 
duced for electrical equip- 
ment and appliance manu- 
facturers by the Cuyahoga 
Spring Co. 

Send us your inquiries. 


SV = 
The CUYAHOGA TTA 


Cleveland 2, Ohio 


10251 Berea Road, 


Quantity 


PRODUCTION 


i 
Eo) eS AN 


GREY 


es 


ONE OF THE NATION’S 
LARGEST AND MOST MODERN 
SDUCTION FOUNDRIES 


7.7. 


THE WHELAND COMPANY 


FOUNDRY DIVISION 


AND MANUFACTUR 20h be 


HATTANOOGA 2, TENNESSEE 
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Ungar Electric Tools, Inc., 615 Ducom- 
mun 8t., Los Angeles 12, Calif. 
Vulean Electric Co., Danvers 2, Mass. 


SOLDERLESS CONNECTORS. See Con- 
nectors, Wire & Cable. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing 
Alloys) 

Kester Solder Co., 4209 Wrightwood 
Ave., Chicago 39, Ill. 

Soldering Specialties, Dept. D, Summit, 
N. J. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 


Burnley Battery & Mfg. Co., North East, 
> 


a. 

Chase Brass & Copper Co., Dept. EM 79, 
Waterbury 20, Conn. 

du Pont de Nemours, Inc., E. I., Wil- 
mington, Del. 

Federated Metals Div., 
ing & Refining Co., 
New York 5, N. Y. 

General Electric Co., Chemical Dept. 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 

Handy & Harmon, 82 Fulton, New York 

Y. 


American Smelt- 
120 Broadway, 


N, 

Kester Solder Co., 4209 Wrightwood 
Ave., Chicago 39, Ill. 

McGill Mfg. Co., Inc., Elec. Div., 250 
N. Campbell, Valparaiso, Ind, 

Ohio Carbon Co., 12508 Berea Rd, 
Cleveland 11, O. 

Soldering Specialties, Dept. D, Summit, 
N. 


J. 
Westinghouse Elec. Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


SOLENOIDS 


Automatic Electric Sales Corp., 1033 
W. Van Buren, Chicago 7, Iii. 
Cannon Elec. Dev. Co., Dept. E-118, 
3209 Humboldt, Los Angeles 31, Cal 
Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

General Electric Co., Section E668-67. 
Apparatus Dept., Schenectady 5, N. Y. 

Guardian Electric, 1627-G W. Walnut 
St., Chicago 12, Il. 

Leland, G. H., Inc., 111 Webster, 
Dayton, O. 

National Acme Co., 176 E. 131st, Cleve- 
land 8, O. 

Phillips Control Corp., 84 W. Jefferson 
St., Joliet, Tl. 

R-B-M Div., Essex Wire, Dept. L-4. 
Logansport, Ind. 

Soreng Mfg. Corp., 1901 Clybourn Ave., 
Chicago 14, Ill. 

Struthers-Dunn, Inc., 150 N. 13th, Phila- 
delphia 7, Pa. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


SPEED 
meters. 


SPEED REDUCERS 
For Motorized Units, See Motors. 


Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

Janette Mfg. Co., 556 W. Monroe, Chi- 
cago 6, Ill. 

Ohio Gear Co., 1358 E. 179, Cleve- 
land 10, O. 


INDICATORS. See Tacho- 


SPOOLS, WIRE 


The Cleveland Welding Co., W. 117 
Beres Rd., Cleveland 7, O. 


SPRINGS, COIL and FLAT 


Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 

Ace Spring Mfg. Co., 77 W. Houston, 
New York 12, N. Y. 

sapien Steel & Wire Co., 

», & 

Associated Spring Corp., Bristol, Conn. 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Barnes-Gibson-Raymond, Div. Associated 
Spring Corp., 6400 Miller Ave., Detroit 
11, Mich. 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland, ; 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 14, Ill. 

Gibson Electric Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. (Beryllium 
Copper. ) 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, Ill. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, > 

Ohio Div., Associated Spring Corp., 1712 
East First St., Dayton, Ohio 

Peck Spring Co., 12 Grove Ave., Plain 
ville, Conn. 

Raymond Mfg. Co., Div. 
Spring Corp., Corry, Pa. 
U. 8S. Steel Wire Spring Co., 7800 Fin- 

ney Ave., Cleveland 5, O 


Cleveland 


Associated 


STAINLESS STEEL. See Steel, Com- 
mercial Forms and Grades. 


STAMPINGS, METAL 


Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 

Ace Spring Mfg. Ce, 77 W. Houston, 
New York 12, N. 
Aluminum Goods Mtg. Co., 
Wisc. 

American Brass Co., Waterbury 88, Conn. 
Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 


Manitowoc, 





Barnes-Gibson-Raymond, Diy, Associ 
ahs . , ted 
Spring Corp., 6400 Miller Aye. nee 
11, Mich. + Detroit 

Chase Brass & Copper Co., Dept, - 
Waterbury 20, Conn. EM 19, 

Dayton Rogers Mfg. Co., 2835 4 
Ave., Minneapolis 7, Minn, 8. 12m 

Dunbar’ Bros. Co, (Div. A 
Spring Corp.), Bristol, Conn, Stoelated 

Electric Auto-Lite Co., Toledo 1, Ohio, 

Gibson — William D. (Diy, Associated 
Spring orp.), 1800 Clybour 
Chicago 4, Ill. . 

ee Mfg. Co., Kenilworth, N. J, 

Hubbard Spring Co., M. D., 525 
Ave., Pontiac 12, Mich. Central 

Illinois Coil Spring Co., 2100 N, Major 

Il , 


Ave., Chicago 39, hs 
70 Baker, Prov; 


Linden & Co., Inc., 
dence, R. I. 
Ohio Div., Associated Spring Corp., IT19 
East First St., Dayton, Ohio, re 
Patton-MacGuyer Co., 17 Virginia Aye 
Providence 5, R. L on 
Raymond Mfg. Co. (Div. Ag 
Spring Corp.), Corry, Pa, Soclated 
Revere Copper & Brass, Inc., 230 
Ave., New York 117, N. Y, Part 
Shakeproof, Inc., 
cago 39, Ill. 
United-Carr Fastener Corp., 
42 ° Mass. 
Wrought Washer Mfg. Co., 2 
Bay, Milwaukee 7, Wise. ™s 


2501 Keeler Ave., Chi- 
Cambridge 


STAMPINGS, NON-METALLIC 


Baer Co., N. S., Montgomery, Hillside 5 
i ae ibre) 
Richardson Co., Lockland, Cincinnati 15, 9, 


STARTERS, FLUORESCENT. 
See Fluorescent Lamp Auxiliaries, 


STARTERS, MOTOR. See Controllers, 
Motor; Push Button Stations. 


STEATITE. See Ceramics 


STEEL—Commercial Forms and Grades, 


Alloy (A) 
Bars (B) 
Carbon (C) 
Coated (D) 
Sheets and strips (3) 
Enameling (E) 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 


(See also Steel, Electrical; also Wire, 
Steel.) 
ior, Cleveland 13, O. (SN) 

American Nickeloid Co., Peru 8, tl 
(DS) (Nickeloid) (Preplated) 

Barnes Co., Wallace (Div. Associates 
Spring Corp.), Bristol, Conn. (8-CO 
(Spring) 

Carnegie-Illinois Steel Corp., 2089 Car- 
negie Bldg., Pittsburgh 30, Pa. (B-AC) 
(S-ACDN) (T-ACN) 

Eaton Mfg. Co., Reliance Div., Massii 


lon, O. 

Follansbee Steel Corp., Pittsburgh 3 
Pa. (S-CO) (Clad) 

Mecbling’s Sons Co., John A., Trenton 2 


Ryerson & Son, Inc., Joseph T., Chicage 
Ill. (ABCENST) 

Superior Steel Corp., Carnegie, Pas 
(ANS) (Spring) (Clad). 

Timken Roller Bearing Co., Steel @ 
aa Canton 6, 0. (B-AN) 
(T-AC) 


STEEL, ELECTRICAL (Silleon) 
Sheets and Strips. 


Carnegie-Tllinois Steel Corp., 2089 Car- 
negie Bldg., Pittsburgh 30, Pa. ‘‘USS." 

~~ Steel Corp., Pittsburgh sv 
‘a. 

— & Son, Inc., Joseph T., Chicago 


STENCIL MACHINES 


Marsh Stencil Machine Co., 45 Mare» 
St., Belleville, Ill. 


STRAIN RELIEFS. See Grips ano 
Clamps, Strain Relief. 


STRIPPERS, WIRE 


Fidelity Chemical Products om. 430 
Riverside Ave., Newark, N. 

Ideal Industries, Inc., 1008 Park Ave 
Sycamore, 1, 

Pyramid Products Co., 2224 8S, State 
Chicago 16, II. 

Wire Stripper Co., 1729 Bastham Ave 
East Cleveland, ‘Oo. 


STRIPPING COMPOUNDS. See Clean 
ing Compounds, Metal. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 

Aircraft-Marine Products, Inc., 1504 N 
Fourth, Harrisburg, Pa. 

ss Co., N. 8., Montgomery, Hillside 


3. 
Buchanan Electrical Prods. Corp., 129° 
Central Ave., Hillside, N. J. : 
Burke Electric Co., 397 W. 12th, Erie 


Pa. 
Duet, Engineering Co., New York 54. 
N.Y 


Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. tee 

Chase Brass & Copper Co., Dept. EM 79, 
Waterbury 20, Conn. . 

Curtis Development & Mfg. Co., 19 
Crawford, Chicago 24, Ill. 


ELECTRICAL MANUFACTURING 
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) creat magnet wires 


from a single source 





TO FILL EVERY WINDING NEED 


To provide a full range of sizes, shapes, and insulations . . . 
for a wide variety of applications . . . General Electric offers 
two great names in magnet wires—Formex, for temperatures 


to 105 C; and Deltabeston, for temperatures to 125 C. 


Formex is a tough, workable magnet wire—insulated with 
synthetic resin — that is famous for speedy winding and 
extremely long operating life. Chemical-resistant, heat-shock- 
resistant, abrasion-resistant, small-diameter Formex magnet 


wires are available in all common sizes and shapes. 


Deltabeston magnet wires, insulated with glass or with 
asbestos, are high-heat magnet wires that permit operation at 
temperatures higher than those allowable for ordinary cotton- 
or enamel-insulated wires. Deltabeston magnet wires are avail- 


able in all the usual sizes and shapes. 
JULY 1949 


Contact your G-E construction materials rep- 
resentative or distributor for detailed infor- 
mation about this complete magnet wire line. 
For the latest booklet on General Electric 
magnet wires, write to Section W 40-722, 
Construction Materials Department, General 


Electric Com pany, Bridgeport 2, Connecticut. 
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Sonner Burner Co., Inc., 


Winfield, Kansas 


1 


No. 29—Product of The 





SONNER 
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CHACE BIMETAL 


Chace Thermostatic Bimetal safeguards users of the 
Sonner Gas Conversion Burner in event of pilot 
flame failure. 


An actuating element of Chace No. 2400 Thermo- 
static Bimetal is the heart of the Sonner Type R 
Automatic Pilot; under an adequate pilot flame 
which impinges upon the bimetal element, an elec- 
trical contact is maintained, controlling the main gas 
valve. Should pilot flame fail, the bimetal cooling 
immediately bends, opening the electrical contact, 
causing the main gas valve to close. With pilot 
flame re-established, the heated bimetal bends 
back, closing the electrical contact, allowing the 
main valve to open in response to the automatic 
temperature - control. 

The high thermal deflection rate of Chace No. 2400 
Bimetal makes it ideal for this application—and the 
ideal bimetal for your problems in temperature 
indication or control can be found in the W. M. 
Chace Company line of 29 different bimetals. All 
are available in strips, finished pieces or sub- 
assemblies. Consult Chace engineers for assistance 
in determining the correct bimetal actuating element 
for your product. 


w. M. CHACE co. 


Thermostatic Bimetals 


DETROIT 9, MICH 


4 


y 
GM GAHAN Of 


1608 BEAK . 
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Federal ‘Telephone and Radio Corp 
Dept. E-316, 100 Kingsland Rd., Clif- 
ton, N. J. 

Howerd B. Jones Div., Cinch Mfg. Corp 
2460 W. George, Chicago 18, Ill. 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap-Action) m@m) 
Magnetic cy 
Mercury (D) 
Pressure (Diaphragm) (kb) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 

(Toggle Slide, Rotary) (P) 
Remote Control (R) 
Selector (Rotary Tap) (8) 
Through-Cord Snap (T) 
Centrifugal (X) 


(See also Circuit Breakers, Push But 
ton Stations; Controllers, Motor; Re- 
lays; Timers.) 


Allen-Bradley Co., 1316 8. Second, Mil 
waukee 4, Wis. (ACEFJPR) 
Allis-Chalmers Mfg. Co., 937A 8S. 70 
Milwaukee 1, Wis. (RS) 

Allied Control Co., Inc., Dept. A, 2 East 
End Ave., New York 21, N. Y. (CD 


Almo Mfg. Co., 477 Washington, New 
ark 5, N. J. (D) 

Arrow-Hart & MHegeman Electric Co.. 
Hartford 1, Conn. (ACDHKMPRT) 
Automatic Electric Mfg. Co., 60 State. 

Mankato, Minn. (GR) 

Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Ill. 

Automatic Switch Co., 393 Lakeside 
Ave., Orange, N. J. (CHR) 

Brown Instruments Div., Minneapolis 
Regulator Co., 4466 Wayne Ave.. 
Philadelphia 44, Pa. (D) 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Tl. (N) 

“— Co.. R. W.. Centerbrook, Conn 

) 

Durakool, Inc., 1010 N. Main, Elkhart. 

Ind. (D) 


Edison, Thomas A., Inc., Instrument 
Div., 292 Lakeside Ave., West Orange, 
N. J. _(FG) 

Euclid Electric & Mfg. Co.. 54 EA- 
wards, Madison, Ohio For, RX) 

Electro Switch Corp., 193 Broad, Wey- 
mouth 88, Mass. (HOS) 

Federal Telephone and Radio Corp., 
Dept. E-316, 100 Kingsland Rd., 


Clifton, N. J. (NS) 
Fenwal, Inc., 51 Pleasant, Ashland, Mass. 


(F) 

General Controls, 801 Allen Ave., Glen- 
dale 1, Cal. (G) 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 
(ABCDEFGHJKMNOPRST) 

Guardian Electric, 1627-G W. 
St., Chicago 12, Tl. (CFGHN) 

Heineman Electric Co., 99 Plum, Tren- 


ton, N. J. (0) 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. (L) 

Landis & Gyr, Inc., 104 Fifth Ave., 
New York 11, N. Y. (G) 

Littelfuse, Inc., 4761 Ravenswood Ave., 
Chicago 40, Ill. 

Leland, he H., Inc., 111 Webster, Day- 
ton 

Lewis Engineering, Naugatuck, Conn. (S) 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. (GNPS) 

Master Electric Co., Dayton 1, 0. (C) 

McGill Mfg. Co., Inc., Electrical Div., 
Pp No. Campbell, Valparaiso, Ind. 

) 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. (ABCDEF) 

Micro-Switch Div., First Industrial 
Corp., Freeport, Ill. (BFLS) 

Mines Equipment Co., 4223 Clayton Ave., 
St. Louis 10, Mo. (waterproof) 

Morse Co., Frank W., 1300 Soldiers Field 
Rd., Boston 35, Mass. (KOP) 

National Acme Co., 170 E. 131st, Cleve- 


land 8, O. { BP) 
Ohmite Mfg. Co., 4804 Flourney, Chi- 
P. O. Box 206, 


cago 44, Til. (8) 

Powrex Switch Co., 
Watertown 72, Mass. (D) 

R-B-M Division, Essex Wire Corp., 
Dept. L-7, Logansport, Ind. 

Robertshaw-Fulton Controls Co., Youngs- 
wood, Pa. (FM) 

Slater Electric & Mfg. Co., Woodside, 
N. J... (BDKLMOPST) 

Soreng Mfg. Corp., 1901 Clybourn Ave., 
Chicago 14, Ill. 

Spencer Thermostat Co., Div. of Metals 
& Controls Corp., 106 Forest, Attle- 
boro, Mass. (EF) 

Square D Co., 4041 N. Richards, Mil- 
waukee 12 Wis. (ABCEFLOPR) 

ars nad Carbon Co. St. Marys, Pa. 


( 
Struthers-Dunn, Inc., 150 N. 13th, 
Philadelphia 7, Pa. 
Telechron, Inc., 30 Union St., Ashland, 
Mass. (G) 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. (CFGHOPR) 
Westinghouse Electric Corp., P. O. Box 
whee 30, Pa. (ABCDFGH- 


Zenith Electric Co., 152 W. Walton, 
Chicago 10, Tl. (HR) 


Walnut 


TACHOMETERS 


Bristol Company, 153 Bristol Rd., Wa- 
terbury 91, Conn. 


Electro Auto-Lite Co., Toledo 1, 
General Electric Co., Section Esse. -61, 
eres Tat. Schenectady § y 
ea ndustries, Inc., 1008 A 
B - gq Tl. a “im, 
eliance ectric Engineering 
1054 Ivanhoe Road, Cleveland 10, 3; 
Veeder-Root, Inc., Hartford 2, Conn. 
Weston Electrical Instrument Corp., 6} 
Frelinghuysen Ave., Newark 5, N. : 


TAGS, TERMINAL 


National Band & Tag Co., Dept. 9- 
Newport, Ky. , 969, 


TAPE, ADHESIVE and COIL 
FASTENING 


Armstrong Cork Co., 9507 Arch, Leap. 
a. ay 
nsulation anufacturers Corp., 
Perms A _. Chicago 6, ng ¥. 
nnesota ning g. Co., St, 
6, Minn. Poul 
Mitchell-Rand Insulation Co., Ine. 5) 
Murray, New York 7, N. Y, - 


TAPE, ELECTRICALLY CONDUCTIVE 
See Fabrics, Electrically Conductive, 


TAPE, INSULATING. See Fabrics, In. 
sulating; Sleeving and Tape, Asbestos; 
Tape, Friction and Splice; Tape 4 


Sheeting. 


TAPE, FRICTION and SPLICE 


General Electric Co., Chemical Dept, 
(8-5) 1 Plastics Ave., Pittsfield, — 

Okonite Co., Wilkes-Barre, Pa. (Pan- 

sie & Dragon Tapes) 

nsulation Manufacturers Corp., 565 W, 
Washington Blvd., Chicago 6, Th, ” 
Irvington Varnish & Insulater Co., Ir- 
vington 11, N. J. 

Johns- Manville Corp., 22 E. 40, New 
York 16, N. Y. 

Minnesota Mining & Mfg. Co., 900 Fav- 
quier Ave., St. Paul 6, inn 

Mitchell- Rand Insulation Co., Ine., 51 
Murray, New York 7, zs 

— Electric Coil Co., Columbus 16, 

hio. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, Y 


TAPE, MICA. See Mica. 


TAPE and SHEETING, SYNTHETIC 
RESIN 


Irvington Varnish & Insulator Co,., Irv- 
ington 11, N. J. 

New Jersey Wood Finishing Co., Eles- 
srteel Insulation Dept., Woodbridge, 


TAPE, MAGNETIC RECORDING. 
See Magnetic Recording Tape. 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. J. 


TEMPERATURE CONTROLS. 
See Switches; Thermostats 


TERMINAL BLOCKS. See Strips. 


TERMINALS. See Lugs and Terminals 


TESTING EQUIPMENT, PHYSICAL 


W. C. Dillon & Co., 5410-L W. Har 
rison, Chicago 44, Mil. 


TESTING INSTRUMENTS. See Instru- 
ments. 


THERMAL SWITCHES. See Switches 


THERMOCOUPLES 


Bristol Co., The, Waterbury 91, Conn 

Brown Instruments Div., Minneapolis 
Regulator Co., 4466 Wayne Ave., 
Philadelphia 44, Pa. 

General Electric Co., Section ae 
Apparatus Dept., Schenectady 5, N. Y. 

Hoskins Mfg. Co., Detroit 8, Mion 

Lewis as ig Naugatuck, Conn. 


Littelfuse, Inc Ravenswood Ave.. 
Chicago 40, 

Rockbestos Products Corp., New Haven 
4, Conn. 


Westinghouse Electric Corp., P. 0. Bos 
868, Pittsburgh 30, Pa. 


THERMOMETERS 

Bristol Co., The, Waterbury 91, Conn. 

Dillon, W. E., & Co., 4510-L W. Har- 
rison, Chicago 44, Ill. 

Edison, Inc.. Thos. A., Instrument Div., 
290 Lakeside Ave., W. Orange, N. P 

Electric Auto-Lite Co., Toledo 1, 0. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 


THERMOPLASTIC WIRE. See Wire 


and Cable, Insulated. 


THERMOSTATIC BIMETALS 
Beer & Co., Inc., 113 Astor, Newark 5. 
J. 


mT, Co.. C. 8., 233 Spring, New 
York 13, N. ‘ 

Chace Co., W. M., 1608 Beard Ave., 
Detroit 9, Mich. 

General Plate Div., Metals and Controls 
Corp., 407 Forest, Attleboro, Mass. 
Makepeace, D. E., Co., Attleboro, Mass. 
Wilson Co., H. A., 105 Chestnut, New- 

ark 5. N. J. “Wilco.” 


ELECTRICAL MANUFACTURING 
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For Sale MERCURY 


MAGNET WIRE Swi re haha 
MILL EQUIPMENT MERCOID 


Assure Accuracy, Positive 





2 Bull Blocks 

1 Take Up Rack 

3 Intermediate Wire Drawing Machines 

3 Intermediate Take Up Spooling Racks 

3 Eight head fine wire drawing machines 

1 Four tank gas fired annealing oven 

1 Generator AC to DC 

1 Lot each Metal Spools, 24”, 18”, 12”, 6” 
Electric Motors: 1, 25HP; 3, 1OHP; 1, 15HP; 


Operation and Long Life 











a 

1, 30HP new. , . 
M if : » Mercoid hermetically sealed switches are the most dependable means » 

Complete inventory diamond and carboloy dies * for opening and closing an electrical circuit. They cannot be affected * 
Al condition sufficient to operate this equip- z by dust, dirt, moisture or corrosion; nor are they subject to open , 
nt arcing, pitting, oxidation or sticking of contacts. ° 
ment, 3 » They are successfully used in many industrial applications. ‘ 
1 Fireproof die safe ¢ There are various types available. The magnetic type, illustrated . 
Laboratory testing equipment for wire draw- . above. operates with the movement of the magnet—the tube remains 

‘ d other miscellaneous equipment stationary. The tilting type, opens and closes the circuit on a snap- , 
ing an quip ‘ . action principle. Both types provide an instantaneous and positive - 
e “make"’ and “break"’ in the circuit. : 

magnet wire division * Our engineering staff will assist in their application to any of your . 

ON PRODUCTS, INC., LIM 0 ae : 
NE ° A, OHIO 7 x 
’ ? ? : THE MERCOID CORPORATION : 

» 4227 West Belmont Avenue, Chicago 41, Illinois « 

ATER AS ES RRB STAT OARS BOE SAN BIER NCS A A ATM 2 ST RAS PS LES NS SRO! SvceseeesSeveestneseesBetCseseeeS ERC OD G2 O66 &Oe 

















Specify 


OUR ENGINEERS WILL BE GLAD TO HELP YOU eee 


WRITE: “RAE” MOTOR CORP., P. 0. BOX 291, RACINE, Wis..U.S.A. |MAGNETIC C ONTACTORS 


Best performance, even under the heaviest 
loads with these efficient, economical 
switches. Longer, sensitive contact life— 
more quiet operation. 

Sturdily built for continuous and flashing 
duty, Zenith Magnetic Contactors will not 
overheat, even on 24-hour duty. Heavy 


OFFERS POSSIBILITIES ESPECIALLY IN THE 
UNIVERSAL TYPES OPERATING ON AC-DC 
WITH OR WITHOUT GEAR UNITS. 











* Fans 














* Heaters 4 compression springs give solid contact 
« Mixers pressure and quick opening switch. Will 
* Toasters 


operate up to 60 times per minute at 80% 
of rating. Copper to copper contacts. 
ae or mechanically held. 

t the benefit of over 25 years experi- 
| SOP cmp AC-12) Gel: ee eel Oe many extra advantages in 


e Recorders 
* Bus. Machines 
e Projectors 
* Sterilizers 













¢ Displays a 30-200 amp—1,2 poles Zenith Contactors. 
ORDER SLATER SWITCHES | * Write, wire or phone today for free catalog. 
IN 1,000 OR 1.000,000 LOTS : 
SLATER WO ZENITH ELECTRIC Co. 


ELECTRIC & MFG. CO.., Inc. 
Woodside, N. Y. 


152 W. WALTON ST., CHICAGO 10, ILLINOIS 
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AHEAD 


FOR 
THE NEXT 


50 YEARS, 


in the 


manufacturing of 


STAR CERAMICS 


During the last half century many 


1899 1949 
A 
oe 
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STAR innovations were accepted 
and are now being used by the en- 


tire industry. This research will go on so that 
STAR products may continue to lead the ceramic 
field. This experience plus a flexible production 
schedule enables you to order practically any 
quantity, finish, or shape of Low Voltage Porce- 
lain to fill your own specifications of physical and 
dielectric strength or characteristic. 


In addition to specific requirements, standard 
insulations readily available are listed below. 
Write for further information. 


1. THERMOLAIN 


A heat-resistant refrac- 
tory insulation. Porous. 
Withstands thermal 
shock. 


2. LAVOLAIN 


A dense semi-steatite of 
high mechanical and di- 
electric strength. 


3. COMMERCIAL 
WHITE 


Most economical for use 
in most applications. 


4. VITROLAIN 


Strong, dense, non-por- 
ous, moisture proof. High 
dielectric strength. 


5. No. 921 
INSULATION 
Can be molded into dif- 


ficult shapes. Strong, 
dense, heat-resistant. 


6. NU BLAC 


Will not soil in assem- 
bly or use. Excellent for 
wiring devices or novel- 
ties. 


7. HUMIDOLAIN 


A highly porous porce- 
lain, suitable for many 
applications 
fiers. 


in humidi- 


PORCELAIN CO 
TRENTON 9, N. J. 
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THERMOSTATS 


American General Thermostat Corp., 2060 
Bronx St., New York 60, N. Y. 

Barber-Colman Ce., Rockford, Ill. 

Bristol Company, 153 Bristol Rd., Wa- 
terbury 91, Conn. 

Edison, Inc., Thos. A., Instrument Div., 
292 Lakeside Ave., W. Orange, N. J. 
Electro-Therm, Inc., 8026 Georgia Ave., 

Silver Spring, Md. 


Fenwal, Inc., 51 Pleasant, Ashland, 
Mass. 

General Controls, 801 Allen Ave., Glen- 
dale 1, Cal, 


General Electric Co., Section E668-67. 
Apparatus Dept., Schenectady 5, N. Y. 

Master Electric Co., Dayton 1, O. 

Mercoid Corp., 4227 W. Belmont Ave. 
Chicago 41, Ill. 

Robertshaw-Fulton Controls Co., Young 
wood, Pa. 

Spencer Thermostat Div. Metals & Con 


_ Corp., 106 Forest, Attleboro, 
ass. 

Stevens Mfg. Co., Richland Trust Bldg. 
Mansfield, O. 


at ag Electric Corp., 180 Mercer 


, Meadville, Pa. 


TIMERS, MOTOR 


Allen-Bradley Co., 
waukee vis. 
Automatic Electric Mfg. Co., 60 State, 


Mankato, Minn. 

Cramer Co., R. W., Centerbrook, Conn. 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady 5, N. Y. 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 

Haydon Co., A. W., Waterbury 32, Conn. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, 

Potter & Brumfield Sales Co., 549 W. 
Washington Blvd., Chicago 6, Ill. 

Sangamo Electric Co., Springfield, Ill. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

Struthers-Dunn, Inc., 150 N. 13th, Phila- 
delphia 7, Pa. 

Telechron, Inc., 200 Union St., Ashland. 
Mass. 

Ward Leonard =. Co., 34 South, Mt. 
Vernon, N. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Zenith Electric Co., 152 W. 
Chicago, Ill. 


1316 8S. Second, Mil- 


Walton, 


TIME SWITCHES. See Switches. 
TOOLS, PORTABLE 


Keller Tool Co., Grand Haven, Mich. 
(Pneumatic. ) 
Loyd Scruggs Co., 1022 N. Sixth, St 


Louis 1, Mo. 
Stanley Elec. Tools, 502 Myrtle, New 


Britain, Conn. 


TRACING CLOTH and PAPER 

—- Finishing Co., Providence, 
Keuffel & Esser Co., Hoboken, N. J. 
Post Co., Frederick, 3650 N. Avondale 


Ave.. Chicago 18, Til. 
TRANSFER SWITCHES. See Switches. 


ee eee FLUORESCENT 


LLAST. See Fluorescent Lamp 
Auxiliaries. 
TRANSFORMERS, INSTRUMENT 
CURRENT 


Acme Electric Corp., 357 Water, Cuba, 


4 
Allis-Chalmers Mfg. Co., 937A S. 70, 
Milwaukee 1, Wis. 
Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 18, III. 
Dano Electric Co., 93 Main, Winsted, 
Conn. 
Federal Telephone and Radio Corp.. Tent. 
E-316, 100 Kingsland Rd., Clifton, 


N. J. 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York 20, i; eS 

General Electric Co., Section E668-67, 
Apparatus Dept., Schenectady AR A 

Light Electric Corp., 214 Lackawanna 
Ave., Newark 4, N. J. 

Standard Transformer Co., Warren, O. 

Union Electric Prods Co., 24 Edison Pl., 
Newark 2, N. J. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 617 
Frelinghuysen Ave., Newark 5, N. J. 


TRANSFORMERS, 
Acme Electric Co., 
N 


POWER CIRCUIT 
357 Water, Cuba, 


Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

Chicago Transformer Div., Essex Wire 
Corp., 3501 Addison, Chicago 19, Ill 
Dano Electric Co., 93 Main, Winsted, 


Conn. 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

Dongan Electric Mfg. Co., 2979 Frank- 
lin, Detroit 7, Mich. 

Ferranti Electric, Inc., a Rockefeller 
Plaza, New York 20, Zs 

General Electric Co., gerkion E668 -67, 
Apparatus Dept., Schenectady 5, N. Y. 

Gramer Co., 2734 N. Pulaski Road, Chi- 
cago 39, Ill. 
Light Electric Corp., 214 
Ave., Newark 4, N. J. 
Hevi Duty Elec. Co., Milwaukee 1, Wis. 
Kenyon Transformer Co., Inc., 840 Barry, 
New York 59, N. Y. 

Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 

Radio Corporation of America, Commer 
cial Engineering, Section 41-GY, Har- 
rison, N. J. 


Lackawanna 





Union Electric Prods. Co., 24 BE 
Virkers Kies ic Di vi a 
ckers ectric Pas ckers, I 
qyfeust, St. Touls, 3, Mo, ~~ 
agner ectric Orp., 6454 
Aves. St. Louis 14, Mo, Plvmouth 
Vestinghouse Electric Co P, 
868, Pittsburgh 30, Pa.” 0. Bes 
Wheeler Insulated Wire a _ an E. 
Aurora, Waterbury 91, Conn 


TRANSFORMERS, RADIO CIRCUIT 
Acme Electric Co., 357 Water, Cuba 


Chicago" Transformer Div., Essex 
Corp., 3501 Addison, Chicago 18 = 
oa _ Bleetrie Co., 93 Main, Winsted, 


Davis "& Co., Dean W., 1006 Fi 
land, Ind. oy 
Federal Telephone and Radio Corp., Dept, 
E-316, 100 Kingsland Rd., clifton: 


N. J. 
Ferranti Electric, 30 Rockefel 
New York 20, N. Y. — Fim 
Gramer Co., 2734 N. Pulaski Road, Chi- 
cago 39, Ill. 
Pe Se Elec. e.. Milwaukee, Wis, 
g Slectric orp., 214 La 
=" Hewars 4, J. ckawanna 
Nothelfer Winding Laboratories, 1 
marle Ave., Trenton 3, N. J. _—- 
Peerless Elecirical Prod Div., Altec-Lan. 
sing Corp., cKinley 
Angeles 1, Cal. . 
Radio Corporation of America, Commer- 
cial Engineering Section 41-GY, Har- 
Union Electric P 
nion Electric Prods Co., 24 Edi 
Newark 2, N. J. “= 
Wheeler Insulated Wire Co., 
Aurora, Waterbury 91, Conn. 


TRANSFORMERS, 
VOLTAGE 

Ame ~~ Co., 357 Water, Cuba, 

Hevi Duty Elec. Co., 


Sorensen & Co., 
Stamford, Conn 


1204 E, 


VARIABLE 


Milwaukee 1, Wig 


375 Fairfield Ave,. 
Superior Electric Co., 8069 Meadow St. 
Bristol, Conn. : 


Union Electric Prods Co., 24 Edi 
Newark 2, N. J. a 
TUBES, CATHODE RAY 


General Electric Co., Electronics Dept, 
Thompson Rd., Syracuse, N. Y. ; 

Radio Corporation of America, Commer- 
cial Engineering Section 41-GY, Har- 
rison, N. J. 


TUBES, ELECTRON (industrial) 


Federal Telephone and _ Radio Corp., 
Dept. E-316, 100 Kingsland Rd. 
Clifton, N. J. 

General Electric Co., Electronics Dept., 
Syracuse, N. Y. 


Thompson Rd., 
Radio Corporation of America, Com- 
Engineering Section 41-GY, 


mercial 
Harrison, N. J. 

Raytheon Mfg. Co., Waltham 54, Mass, 
Westinghouse Electric Corp., 0. Bor 
868, Pittsburgh 30, Pa 


TUBES, METALLIZED GLASS. See 
Glass, Technical. 


TUBES, PHOTOELECTRIC. See Phow 
electric Cells & Tubes. 


TUBING, ALUMINUM. 
See Aluminum. 


TERING. BRASS, BRONZE and CoP 
PER. See Brass, Bronze and Copper 


TUBING, FIBRE. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA. 
TUBING, NICKEL and NICKEL AlL- 
LOY 


See Fibre. 


See Mica. 


American Brass Co., Waterbury 89, Conn. 
General Plate Div., Metals and Controls 
Corp., 407 Forest, Attleboro, Mass. 
International Nickel Co., Inc., 67 Wall, 

New York 5, N. Y. 
Revere Copper & Brass, Inc., 230 Park. 
New York 17, Y. 


TUBING, PAPER 


Paramount Paper Tube Corp., 612 Lafay- 
ette, Ft. Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 


TUBING, SILVER. See Silver and 
Silver Alloys. 


TUBING, STEEL. See Steel, Commer 
cial Grades and Forms. 


TUBING and SLEEVING, BRAIDED 

FABRIC. Textile or Giass-Fibre. 
treated with lacquer, varnish or syn- 
thetic resin. 


Bentley, Harris Mfg. Co., 
Conshohocken, Pa. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

General Electric Dept., Chemical Dept. 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Til 

Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. 

Mitchell-Rand ‘Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

—— Electric Coil Go., Columbus 16, 

fo. 

National Varnished Products Corp., 207 

Randolph Ave., Woodbridge, N. 4. 


Dept. M-34, 
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VARTEX™ 


re 


Now Comm erctall, y 
tuadtatlle eee 


in full width rolls, in tapes 
down to 2”, on stand- 
ard woven or open 
weave fiberglas. 

Write for data 

sheet. 


ELECTRICAL 


Othe. Vartex coducls 
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‘Kobertshaw 


THERMOSTAT DIVISION 


ROBERTSHAW-FULTON CONTROLS COMPANY 





Kohertshaw 


DIRECT 
OR 
REVERSE 
ACTING 


ee NG 
Oe aie 
aU eh UB 





accurate, dependable, slow make-and-break elec- 
trical thermostat serves a multitude of needs. 


MODEL B-10 
DIRECT ACTING TYPE 


Breaks the circuit on the 
rise of temperature, is par- 
ticularly suitable for dish- 
washers, sterilizers, steam 
tables, water heaters, 
warming tables, scalding 
tanks, etc. 


MODEL B-20 
REVERSE ACTING TYPE 


Makes the circuit on a rise 
of temperature. It is par- 
ticularly useful for warn- 
ing lights or signals on 
over-temperature for such 
things as fire signals, signal 
overheating, motor genera- 
tors, etc. 


Write for full information. 


in home and industry, EVERYTHING'S UNDER CONTROL 


YOUNGWOOD, PENNSYLVANIA 
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Owens Corning Fiberglas Corp., Dept. 
866, Toledo 1, \ 
Varfiex Corp., 309 Jay, Rome, N. Y, 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. 


TUBING and SLEEVING, Extruded 
Plastic. 


Brand & Co., William, 276 Fourth Ave.. 
New York 10, i. ie 
General Electric Co., Chemical Dept 


(8-5) 1 Plastics Ave., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, I 
Irvington nk & Insulator Co., Irv- 


ington 11, N 

Mitchell-Rand Insulation Co., 51 Murray. 
New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, a 

National Vulcanized Fibre Co., Wilming- 


ton 99, Del. 
New Jersey Wood Finishing Co., Elec- 


steal Insulation Dept., Woodbridge. 

Phalo Plastics Corp., 25 Foster, Worces 
ter 8, Mass. 

Vartiex Corp., 309 Jay, Rome, N. Y 

TUNGSTEN 
(See also Contacts) 

Fansteel Metallurgical Corp., North Chi 
cago, Ill, 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 

UNDERCUTTERS, MICA, See Mics 
Undercutters. 

VACUUM TUBES. See Tubes, Cathode 


Ray, Tubes, Electron. 


VALVES, 
OPERAT 


Automatic Switch Co., 393 Lakeside 
Ave., Orange, N. J. 

Barber-Colman Co., Rockford, Ill. 
Brown Instruments Div., Minneapolis 
Regulator Co., 4466 Wayne Ave.. 
Philadelphia 44, Pa. 

om we Co., 425 Market, 

General Controls, 801 Allen Ave., Glen- 
dale 1, Cal. 

Electric Co., Section E668-67 
Apparatus Dept., Schenectady 5. N. Y 

Magnatrol Valve Corp., 67 Fifth Ave.. 
Hawthorne, N. J. 

Mercoid Corp., 4227 W. Belmont Ave 
Chicago 41, Ill. 

Skinner Electric Valve Division, Skinner 
Chuck Co., 130 Belden Ave., Norwalk. 


Conn. 

Waterman Engineering Co., 721 Custer 
Ave., Evanston, Ill. 

Westinghouse Electric Corp., P. O. Bos 
868, Pittsburgh 30, Pa. 


perecizee or SOLENOID 


Palmyra. 


General 


VARNISHED FABRICS. See Fabrics 
Insulating. 


VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven, Conn. 

Bakelite Corp., Unit of Union Carbide 
& Carbon Corp., Dept. A-20, 30 E. 42nd, 
New York 17, N. Y. 

George C. Borthig Co., Inc., P. O. Box 
115, East Rutherford, N. J. 

Brand & Co., - a 4 276 Fourth Ave., 
New York 10, N. 

Celanese Corp.,. :" Madison Ave., New 
York 16, N. 

Dow Corning om. Midland, Mich. 

iu Pont de Nemours & Co., Inc., E. L, 
Finishes Dept., Wilmington, Del. 

Durez Plastics & Chemicals, Inc., 137 
Walck Road, North Tonawanda, N. Y. 

General Electric Co., Chemical Dept. 
(9-5) 1 Plastics Ave., Pittsfield, Mass. 

George Co., P. D., St. Louis, Mo. 

insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish and Insulator Co., 
ington 11, N. J. 

Mica Insulator Co., Schenectady 1 ie 

Mitchell-Rand Insulation Co. a 51 
Murray, New York 7, N. », 

Monsanto Chemical Co., Plastics Div., 
Dept. EMP-19, Springfield 2, Mass. 

National Electric Coil Co., Columbus 16, 
Ohio 


National Varnished Prods., 207 Randolph 


Ave., Woodbridge, N. J. 
Westinghouse Elec. Corp., Dept. 
O. Box 868, Pittsburgh 30, Pa. 


aS 
VARNISHES, FINISHING. See Lacquer, 
Enamels and Varnishes. 


VARNISHES, INSULATING. See Var- 
nishes, Compounds and Resins. 


V-BELTS. See Drives, V-Belt. 

VOLTAGE REGULATORS. 
lators, Voltage. Transformers. 
able Voltage. 


VOLTMETERS. See 


See Regu- 
Vari- 


Instruments. 


VULCANIZERS, CABLE 


| Mines Equipment Co., 4223 Clayton Ave., 


St. Louis 10, Mo. 


WASHERS, BEARING. 
and Bushings. 


See Bearings 


WASHERS, INSULATING 
See Specific Material. 


WASHERS, METAL. See Fasteners. 





WAXES AND COMPOUNDS 
Bakelite Corp., Unit of Uni 
Carbon Corp., Dept. A- 20. "30 nese & 
alee Som 1X. Ho Skok 
wax Corp., oward, 
Dow Corning Midi; to, 
General Electric Co., Chemical c 
(8-5) 1 Plastics Ave., Pittsfield, Man. 
Mica Insulator Co., Schenectady 1, N. Y. 
Mitchell-Rand Insulation Co,, bi 
Murray, New York 7, N. Y. . 
—— Electric Coil Co., Columbus 16, 
Zophar Mills, Inc., 130—26th, Brooklyn 
32, N. Y. 


WEDGES AND PEGS, ARMATURE 


General Electric Co., Chemical Dept, 
(8-5) 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 Ww. 
Washington Blvd., Chicago 6, Ill, 

Mica Insulator Co., Schenectady 1N. Y, 

Mitchell- a Insulation Uo. Ine., 51 
Murray, New York 7, N. 

National Vulcanized Fibre Co., ” Wilming- 
ton 99, Del 


WELDING EQUIPMENT 

Allis-Chalmers Mfg. Co., 937A 8. 19 
Milwaukee 1, Wis. . 
Federal Machine & Welder Co., Dept, 
269, _—— & Overland Aves., War. 


ren, 
ena" ‘Electric Co., Section one 
Appar stus Dept., Schenectady 5 N. ¥. 


ARC) 
Westinghouse Electric oe. P. O 
2025, Buffalo 5, N. ¥. (Fi os 


WHEELS, FAN AND BLOWER 


Janette Mfg. Co., 556 W. Monroe, Chi- 
eago 6, Ill, 


WIRE AND CABLE, BARE 


American Brass Co., Waterbury 88, Conn. 
American Steel & Wire Co., Cleveland 


13, O. 

Anaconda Wire and Cable Company, %» 
Broadway, New York 4, 

aes Brass Co., Sealine 2, 
onn. 

Bristol Brass Corp., Bristol, Conn, 

Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. 

— Auto-Lite Co., Port Huron, 

Electric Co., Section 668-67, 
Apparatus Dept., Schenectady 5, N. Y, 

Hudson Wire Co., Winsted Div., Winsted, 


Conn. 
Seehor’s, Sons Co., John A., Trenton 


Rome Cable Corp., Dept. E. M., Rome, 


ich, 
General 


WIRE AND CABLE, — 


Asbestos 

Rubber (B) 
Varnished Fabric (C) 
Thermoplastic 2) 


New Haven 


Coaxial Cable xX) 

American Steel & Wire co Cleveland 
13, 0. (ABCT) 

Anaconda Wire & Cable Comaans, 25 
Broadway, New York 4, ms 
(ABCTX) 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill, (ABTX) 

Boston Insulated Wire & Cable Co., Dor- 
chester 25, Mass. (BTX) 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. (T) 

Cornish Wire Co., Inc., 15 Park Row, 
New York 7, N. Y. (BT) 

— Auto-Lite Co., Port Huron, Mich. 
(AB) 

Essex Wire Corp., Monticello, Ind. (BT) 

Federal Telephone and Radio Corp., Dept. 
E-316, 900 Passaic Ave., East Newark, 
N. J. 

General Electric Co., Section W11-1122, 
Construction Materials pa.. Bridge- 
port 2, Conn. (ABCX 

National Electric Prod. Corp., 
Chamber of Commerce Bldg., Piitebures 
19, Pa. (A) 

Okonite es Passaic, N._J. 

Phalo Plastics . 26 Foster, Worces- 
ter e yo (TX) 

Radix Wire Co., 2900 E. 55th, Cleveland, 

Rockbestos Products Corp., 
4, Conn. (AT) 

Begvitas’s Sons Co., John A., Trenton 3, 

Rome Cable Corp., Dept. EM, Rome, 
N. Y. (BT) 

Sprague Electric Co., North Adams, Mass. 

Unites States Rubber Co., 1230 a 
of tne Americas, New York 20, - 

Wheeler Insulated Wire Ce., oor" E. 
Aura, Waterbury, Conn, 


WIRE FORMS 


Accurate Spring Mfg. Co., 
Chicago 24, Ill. 

Ace pring Me. oy 77 W. Houston, 
Barnes Co., 


New York 12 
Wallace (Div. Associated 

Spring Corp. ), Bristol, Conn. 

Barnes-Gibson- Raymond, ‘6400 Muler Ave., 
Detroit 11, Mich. 

Blake & Johnson Co., 1495 Thomaston 
Ave., Waterville 48, Conn. 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, O. 

Gibson Co., William D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 11, ii. 

Hubbard Spring Co., M. D., 575 Central 
Ave., Pontiac 12, Mich, 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, Ill. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Ill. 

Raymond Mfg. Co. (Div, Associated 
Spring), Corry, Pa. 


3917 W. Lake, 
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RHEOSTAT 











Time-tested and proved is the performance of this 
foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors. 


Universally used for many years by nationally 
known manufacturers and suppliers of flexible 
shaft machines, dental engines, hand grinders, 
jeweler’s lathes and sewing machines; it has other 
applications too numerous to mention. 

This rheostat is also available in a knee control 
model. Extension cords with 'plugs and connec- 
tors are made to customer’s specifications. 

Investigate today 'the 'possibility of incorporat- 
ing into your plans this quality low price rheostat. 


ieee ee 
LAKE AT FOURTH, RACINE, WISCONSIN 


RHE OSTATS, FRACTIONAL HORSEPOWER MOTORS, 
GENERATORS, TOOLS AND APPLIANCES 


LOSSES 


making dies 
& templates 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed lay- 
out lines show up in 
sharp relief, and at 
same time prevents metal glare. Increases efficiency and accuracy. 


Write for full information 
THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 
in Canada: 2466 Dundas St. West, Toronto, Ont. 


THE RR: W. CRAMER COMPANY, INC 
River St., Centerbrook, Conn. 
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The bench-type gauge illustrated 

above measures the outside diame- 

ter of yarn insulated wire in ten 
thousandths of an inch. It’s but one of the 
many “tattle-tale” precision instruments in 
constant use in our plant to assure you of 
uniformity in every pound of Wheeler Mag- 
net Wire you buy. These measuring devices 
are harsh task-masters. They demand that we 
continually check, test and inspect to main- 
tain fine quality in the magnet wire we pro- 
duce — wire that’s rapidly becoming standard 
for the electrical industry. 


Coupled with this telltale equipment are 
good design and engineering, skilled crafts- 
manship and modern, adequate manufactur- 
ing facilities. Specializing as we do in the 
production of small diameter magnet wire — 
A.W.G. 20 and smaller — we turn out mile 
after mile of uniform wire, meeting in every 
respect the most exacting specifications. 


If you're “shopping” for quality magnet 
wire — if the success of your product de- 
pends upon consistent adherence to quality 
and uniformity — investigate Wheeler Mag- 
net Wire. Write today for our Magnet Wire 
Price Lists. 





THE WHEELER INSULATED WIRE CO., inc. 


1207 EAST AURORA STREET 
WATERBURY 91, CONNECTICUT 
DIVISION OF THE SPERRY CORPORATION 


BALLAST © COILS © COMMUNICATIONS EQUIPMENT © TRANSFORMERS 
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Flashlight reflector produced for 
National Carbon Company, Inc. 


ceepecyeo mone emneamegnan ene macagsentenmry cet 





A Perfect Plastics Application: 
Better Performance — for Less 


Two new “Eveready” spotlights now use plastic reflectors 
produced by Auburn. The molded reflectors, finished with 
vaporized aluminum, produce a better “spot” than metal re- 
flectors. The projected light spots are brighter, uniformly 
round, and evenly diffused. The sturdy reflectors resist severe 
abuse and, being thermo-setting, maintain accuracy of contour 
under extreme conditions. 


A. The reflector is molded from a special “Bakelite” phenolic 


compound developed for the application. Under a vacuum and | 


high temperature, the highly reflective aluminum coating is 
deposited on the inside cup section, requiring none of the 
finishing needed on die-cast reflectors. 


B. Although reflector surface and lamp-seat tolerances are close 

and there is an internal thread, the parts are molded automa- 

tically on one of Auburn’s rotary machines. The material is 

hopper-fed and the molded parts automatically unscrewed from 
the 20-head hydraulic machine. 


Successful solution of the problems 
involved in the proper design and 
production of this piece is typical of 
the “know-how” Auburn has de- 
veloped in 73 years of experience. 


Whenever you have a problem in 
plastics, write or call Auburn Button 
Works, Inc., 460 McMaster St., 
i Auburn, N. Y. 





COMPRESSION, TRANSFER AND INJECTION MOLDING, 
AUTOMATIC ROTARY MOLDING FOR MASS PRODUC- 
TION, EXTRUDED VINYL OR ACETATE TUBES AND SHAPES, 
MOLD ENGINEERING AND COMPLETE MOLD SHOP 
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| Rome Cable Corp., Dept. EM, Rome, 
N. Y 


| Wheeler Insulated Wire Co., 1207 E. 












E. H. Titchener & Co., 98 Clinton St., WIRE, RESISTANCE 


Bins;hamton, N. Y. 
U. 8. Steel Wire Spring Co., 7800 Finne Been eel re & Cay G, 
ve., Cleveland 5, O. Driver Co., Wilbur B., 
Ave., Newark, N. J. = Riverside 


Driver-Harris Co., Harrison, N 


WIRE. MAGNET A 
. Hoskins Mfg. Co., 4445 Lantos Ave 


| Acme Wire Ce., 1255 Dixwell Ave., New Detroit 8, Mich, 


Haven 14, Cenn. Ww Eng. C i y 
Anacenda Wire & Cable Company, 25 —_—, ng. Co., Wire Div., Naugatuck, 
a eanees New York 4, m. . 

elden Mfg. Co., 4633 W. Van Buren, WiRE, SILVER. See Sily 

_,Chicago 44, Il. ‘ . - Alloys; Nickel Silver. or and Silver 
Chase Brass & Copper Co., Dept. EM 79, 

Waterbury 20, Conn. 
Electric Auto-Lite Co., Port Huron, Mich, WIRE STRIPPERS. See Strippers 
Essex Wire Corp., Monticello, Ind. Wire. : 


| General Electric Co., Section E668-67, 


Apparatus Dept., Schenectady 5, N 


N. ¥. WIRE, TUNGSTEN. 
Hudsen Wire Ce., Winsted Div., Winsted, Seo Tungsten, 


WIRING HARNESSES. See Harnessy 


| Conn. 
Rockbestos Products Corp., New Haven and Assemblies, Wire. 


4, Conn. 


Roebling’s Sons Co., John A., Trenton 2, wORMS AND WORM WHEE 
N. J Gears and Pinions. LS. Bee 


WRENCHES, SOCKET SCREW. 
Socket Screw, Keys and Wrenches, 


WIRE, MAGNETIC RECORDING ‘Fae, bee. ee 


See Magnetic Recording Wire. 


Aurora, Waterbury, Cenn. 


ZINC 


WIRE, NICKEL. See Nickel and Nickel New Jersey Zi ; 
Alloys. York 7, N. x Co., 160 Front, Nee 


4k. QUALITY APPLIANCES & APPARATUS 













1! Qersaim 


iTE ® * 
COUTHAN 
Manufacturing Compan 


Subsidiary of Harbison-Walker Refractories 
EAST LIVERPOOL, OHIO _ 


MAGNATROL 


MAGNETIC VALVES 


To control electrically the flow 


of Air- Gas-Oil-Brine 
Hot or Cold Water, etc. 
Send for Catalog 


MAGNATROL VALVE CORP. 


66 FIFTH AVENUE HAWTHORNE, N, J. 








FOLDING DOUBLE CUPPED WASHER LUGS 


A SIZE and TYPE for every need! 
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AN INDUCTION MOTOR FOR OPERATING 
RELAYS, VENDING, AMUSEMENT AND 
COIN-OPERATED MACHINES— 


Here is a precision built motor available for immediate delivery 
for operating the mechanism of machines in public places that 
is free from radio interference — 

Made with output shaft speeds of from 1 to 100 R.P.M. with 
torque of from 5 to 500 inch ounces depending on speed de- 
sired. Available in 3 basic sizes and can be wound for voltage 
desired. 

Write for descriptive information and data sheet. 


1 | foneSEARCH a * 


RACINE, WISCONSIN 


Designers and Manufacturers of 
SPECIAL INDUCTION MOTORS 





Watch for these 
Feature Articles! 


Topics of pertinent interest which will be dis- 
cussed in articles scheduled for early presentation 
include... 


CONDUCTIVE RUBBER—A review of properties of 
an interesting material for electrical applications. 

THERMOSETTING PLASTICS—Data on the latest 
Navy tests to determine shock resistance. 

COUNT CONTROL SYSTEMS—A survey of avail- 
able electrical components for designed-in use. 
ELECTRIC MOTOR DESIGN—Two recent develop- 

ments in the small motor field. 
WRINKLE FINISHES—Types and colors available and 


methods of application for improving product ap- 
pearance and cutting costs. 





You'll find many interesting development ideas also in the 
new monthly feature, “Design Trends and Transients.” 
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» Not unless you have Euclid’s new “Curve- 
Flex” edgewound resistors. Their exclusive con- 
struction flexes and stretches with current surge 
and temperature rise. Yet never a sign of break- 
age or shorting. That means you eliminate costly 
down-time and save replacements with E. E. 
resistors. 


Plated metal parts resist corrosion. And their 
wide open construction eliminates overheating. 
The special alloy resistor ribbon maintains 
constant resistance through wide temperature 
change. Expansion and contraction of the frame 
will never damage the porcelain, thanks to 
Euclid’s exclusive expansion joint. 


Choose “Curve-Flex” resistors in capacities from 
1 to 75 amperes ... in lengths from 9 to 24 
inches in three-inch increments. Both clamp 
and brazed type terminals are available. Ask 
your E. E. representative for more information 
or write direct to: 


MADISON, OHIO 


Curye-riek RESISTORS 
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ForMVAR MAGNET WIRE, insulated with vinyl acetal 

resin varnish, is abrasion resistant. Under heavy wind- 
; ing tension it elongates to the breaking point of the 
copper wire without cracking or rupture of insulation. 
The Formvar film will not become brittle after pro- 
longed exposure to high operating temperatures’. Space 


factor is identical with plain enamel. 


Formvar resists moisture and treating solvents such 


as petroleum naphtha and coal tar derivatives. In di- 


*Based on AIEE temperature rating this is 
a class A material capable of penne 
: ° . ‘ a“Hottest-spot” temperature of 105° C whic 

(.001”) of insulation. For complete detailed informa- is a rise of 65°C. over an ambient of 40°C. 


Anan 
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electric strength, it withstands 1000 volts per mil. 


| tion on magnet wire and coils, write Anaconda Wire 
and Cable Company, 25 Broadway, New York 4, N. Y. 
or 20 N. Wacker Drive, Chicago 6, Illinois. an 


LOOK TO Sruaconda FOR ENGINEERED MAGNET WIRE AND COILS 
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UR CONTACT DEPARTMENT is an institution in 
self, equipped to furnish you with anything ye 







palladium and their alloys, gold and silver. Among 
standard types are rivets, screws, dises, rods, rings 










inlay strips of any width and thickness. 
LIGHT ASSEMBLIES We undertake sub-cont 







industries and to make small instruments and ins 
ment parts to your specifications. 


‘BAKER: 7 one ING. 
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elm toule rao Pet stepless variable speed operation assures 
exactly the right speed for every operation . . . for each operator... 
the right speeds for each change in the consistency or shape of the 
material being processed. Such variable Perey operation pays off in 
higher rates of production, a better quality product and more efficient 


performance of your equipment and your operators. 


Master Speedrangers provide this infinitely variable speed in compact, 
all-metal, mechanical variable speed units in a wide range of types 
and sizes up to 5 horsepower. 

See how the Speedrangers on the applications shown incorporate 
an electric motor, a variable speed unit, a gear reduction, and an 
electric brake . . . all standard Master units that easily combine into a 
compact, integral power drive. This provides exactly the right speed, 
the right features, in a unit that you can use right where you want it. 

Write for Data 7525, a new 24-page book on Speedrangers, and 


see what a real job they can do for you. 
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REVERE Embossed Metal 
t greater heauty at minimum cost 


H™ is a Revere product that adapts itself to many uses where 
special decorative effects are desired—Embossed Metal. Repre- 
sentative patterns are illustrated. Special designs may be produced to 


your order; any Revere representative will be glad to give you the details. 


Revere Embossed Metal is available in Copper and a number of 


copper-base alloys, such as Brass, Bronze, Nickel Silver, etc. 


This ready-decorated metal has an extremely wide variety of applica- 
tions, including jewelry, cigarette cases and boxes, clock cases and 
dials, escutcheon plates, door knobs, cabinet and builders’ hardware, 
housings, frames, containers. Consider the added sales appeal of 
decorative surfaces, and the economy and adaptability of Revere 
Embossed Metal. 


Representative Patterns in 
Revere Embossed Metal 


Scroll 

Fancy Banded 
Leather (2 styles) 
Alligator 

Hammered 

Frosted 

Fine Frosted 
Transverse Rib 
Grapevine 

Diagonal Herringbone 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md.; Chicago, Ill.; Detroit, Michj 
New Bedford, Mass.; Rome, N.Y. 


Sales Offices in Principal Cities, Distributors Everywhere 
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